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1. Reply to a Note in the Rev. Mr. Conybeare*s Paper entitled 

Examination of those Phcenomena of Geology, which 
see?n to beat- most directly on theoretical Speculations** 
C. Lyell, Esq, F,R.S. Eor, Sec, G.S, Sfc, 

To the Editors qftke PhUosopJUctd Magasdne and Amalsm 
Geiitletnett» 

T OBSERVE in the first page of your last Number (De» 
^ cember 1830) the fdlowing passage, m a paper by my 
friend the Rev. W. D. Conybeare : WhOe on classical 8ub» 
jects» I would just remark how much I am ffratified by finding 
every quotation in Mr. Lyell's able remarks on the attention 
of the ancients to geology^ identical with those previously 
given in my own Outlines, with tFie single exception of the 
passage from Straho, to which, however, I have given a re- 
ference although certainly partial and imperfect: there is 
not a word of acknowledgement, of course this coincidence is 
accidental." — Surprised at this unexpected charge, I imme- 
diately compared the second chapter of my Principles of 
Geology" with those two pages of the introduction to the 

Outlines," (pp. 38, S9,) which comprise Uie whole of Mr. 
Conybeare's allusions to the geological doctrines to be met 
with in the writings of classical antiquity. The authors cited 
in those pages are Aristotle, Lucretius, Seneca, Plutarch, 
Pliny, Herc^otus, Polprbius, Strabo^ Pausanias^ Xenophon^ 
Theophrastus, and Ovid. Of these twelye, five only are to 
be found among the classical authorities adverted to by me; 
viz. Aristotle, Seneca, Pliny, Strabo^ and Ovid. The passages 

N.S. VoU9. No. 49. Jiut.1831. B which 
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f Mr. L^ell's Repfy to the Rev. Mr. Conybeare 

which I have cited from Aristotle and Seneca relating to the 

supposed periodical revolutions of the globe, had been pre- 
viously collected nnd coninieiited upon in Dr. Pricbard's 
" En;vptian Myllioiogy," a work to which 1 have been careful 
to icier in no less than four places in my second chapter, and 
to vvliich Mr, Conybeare has also acknowledged his obliga- 
tions in his Introduction (p. 39). In regard to other citations 
from Aristotle's Meteorics, besides tliat they must be familiar 
to all who are at once scholars and naturalists^ Mr. Conybeare 
can hardly be ignorant that they have been referred to tLf^m 
and again, not only in the works of the early Italian writers 
on geology, but also by Hooke, Ray, and Burnet % the last- 
mentioned of whom has given a translation of the passage in the 
Meteorics, lib. 1. 14. to which Dr. Prichard and Mr. Cony- 
beare refer. An enumeration of all the passages in Pliny re- 
lating to the birth of new islands and analosons subjects is to 
be found in Raspe's workf ; but even Raspe lies open to an ac- 
cusation from Mr. Conybeare of having copied his citations 
from previous %vriters, and among others from llooke. The 
last-named philosopher has called attention to the same no- 
tices by Pliny on the formation of new lands by river-alluvions, 
to which Mr. Conybeare refers J. The learned matheniaiician 
has moreover enlarged §, as well as Whiston || after him, on 
•* the burying of Typhoeus under Etna," and other mytho- 
logical stories of the gigontomachia ; and passages on this 
Bubject from Pindar^ &phoGles, Plutarch, ApoUodorus, Vir- 
gil, Ovid} Lucan, and several others, are quoted by these 
writers, many of which allusions have been revived by some 
of the learnecl of our days, and perhaps regarded by them in 
the light of original discoveries in the mines of classic lore. 

The only passage in Sti*abo mentioned in the " Outlines,** 
fs one not alluded to by me^ but which had been already given 
at full length by Raspe more than sixty years before, in his 
copious extracts from the w ritings of the ancients on volcanic 
phoenomena ; but I have looked in vain for that " partial and 
imperfect reference" which Mr. Conybeare says may be traced 
in his own two padres to that doctrine of Strabo respecting ele- 
vation by earthquakes, of which I have endeavoured to point 
out the importance. 

Is it then the trite quotation from the Metamoi*phoses of 
Ovid which has laid me open to so sweeping a charge of pla- 

• Sacred Theory of the Earfch, vol. i. p. 214. 

•f I)e Kovit hisiiliSf 1703. 

i HiK>ke't Discourse of Eartliquakes : Posthumous Worki, p. £99. 
f Ibid. p. 383. 

I New Tlisoiyof theEartb,ftc. p^SOl. 

giarism? 
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giarlsm ? I should have owed an apoiogy to my readers for 
ptcieiiding to recall to their minds that celebrated passage 
so hackneyed by repeated references in the works of Fabio 
Colonna, Hooke, Moro, Generelli, Ray, Vallisiieri, Fortis, 
and others, hnd not all those writers in common with Mr. Cony- 
beaie neglected to give a full and connected view of the Pytha- 
gorean system as deyeloped in the memorable verses of the 
Roman poet, 

I have scrnpulously stated, in my ".Principles of Geology*,** 
Hookers acquaintance with the learned Italian' writers who 
preceded him, as well as his allusion to Strabo and other 
dasmcal authoritiesf ; and I have not been silent respecting 
the erudition of Moro j:, and several of his successors. The 
notions of Theophrastus respecting fossils are discussed by 
Fabio Colonna and alluded to by Scilla|); and the various 
references to Plutarch nnd I.ncretius in the treatises of the 
early geologists are known to those who are versed in the 
history of the science. No less rich are the various writings 
of Fortis in classical citations bearintr on geology'. Mr. Cony- 
beare is surely aware that his predecessors had left no field 
open wherein geologists of his day might display their scho- 
larship, unless they availed theinselves of a more enlarged ac- 
quaintance with natural phaenomena to form a juster estimate 
of the rdattve value of facts and theories recorded by the an^ 
«ieDl8. The estimate of their importance^iven by me in the 

Principles of Geology** is somewhat diTOrent from that tp 
whidi Mr. Cohybeare inclines ; for I have becfn disposed to 
refer to observation and inductive reasoning the origin <^ 
those crude speculations which in the Outlines '* are attri- 
buted ** to principles assumed on the high prim'i road.** 

Your readers will, perhaps, think that these rival claims to 
priority to half a dozen classical common-places are unworthy 
of the cultivators of a science which more than any other is 
marked by the daily discovery of f^rand and unexpected truths 
in physical science, especially as the initiator of this discussion 
ranks high as an original observer: but I feel that I should 
presume too much on the acquaintance of the public with my 
work, and regard too little the weight ot aii assei lion made l)y 
Mr. Conybeare, if I allowed the statement in his note to pa:»s 
without observation, 

Rayaiond Buildings, Gray's inn, 
Dec. 5th, 1830. 

• PHnciples of Geolog}-, p. 38. f Ibid. p. 34. t Ibid. p. 4^ 

B 2 IL Memoir 
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II. Memoir of the late J. S. Miller, A.L.S. Curator of the Museum 
of the Bristol Philosophical liistilution. By A Correspondent. 

IV/f R. J. S. MILLER was a native of Dantzig, the only son 
of truly respectable parents. He was designed by his 
father for commercial pursuits, and served an apprenticeship 
with M. Dennies, a merchant of his native town. He came 
to England in 1801, with a full resolution of proceeding to 
America, and with letters of recommendation to persons in 
that country. The vessel in which he expected to cross the 
Atlantic had sailed on the day before his arrival; and being 
thus detained in Bristol, he formed connections by which he 
was finally induced to alter bis purpose and to fix his abode 
in this city. Here he endeavoured to establish himself in 
mercantile business, but his eflbrts were unsuccessful ; and it 
happened) unfortunately for his prospects in life, that Dantzig 
was at this period overrun and pillaged by the French. His 
fiither's property shared the common fate ; and of fifteen hun- 
dred pounds which had been left to Mr. Miller, nothing ever 
came into his possession except a box of valuable coins, which 
was concealed during two years in a church, and a very in- 
considerable sum of money. He now devoted himself en- 
tirely to scientific pursuits, for which he had shown a strong 
inclination from his early youth, and he soon acquired very ex- 
tensive information in various branches of natural history. 
Some curious researches in entomology introduced him at an 
early period to the acquaintance of Dr, Leach, and this was 
the first occasion on which his talents became known beyond 
the cirde of his personal (ri^ds. The prospect of succeeding 
Dr. Leach at the British Museum opened a new field to his 
mind; and although he was frustrated in this expectation lay 
the appointment ofMr.Childreny he applied himself fam this 
time with increased energy to his researcnes in natural histoiy* 
An investigation of the structure and nature of the organic 
remains of the Enerimis, for which the vicinity of Bristol a£^ 
fords so remarkable a fields now became his favourite pursuit. 
It was while he was engaged in the publication of his well- 
known work on the Crinoidca^ that he became known to the 
Rev. W. D. Conybeare, by whom his merit was soon distin- 
guished and very highly appreciated. As the work was going 
through the press, Mr. Conybeare kindly undertook to revise 
it, and, by correcuag the peculiarities of a foreign idiom to 

* This, however, was strictly confined'to the correction of niGh idiomatie 

inncrnrncics as might hvive obscured the sense to an English reader ; in 
all otlicr cases it was consiflerecl in every respect desirable scmpulouKly tO 
preieive unaitereU the author's own expressions. — W. D. CJ • 

render 
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render It more acceptable to the public than it mig^t ocherwiae 
have been. In this publication Mr. Milter had to surmount 
many difficulties ; ana although it became the means of spread< 
ing universally his reputation as a profound and acGMvate na^ 
turalist^ it was to him a source not only of present expense, but 
of ultimate pecuniary loss. This may be attributed in part to 
his great liberality of disposition. I am informed that he 
gave away not less than a hundred copies of his work, princi- 
pally to individuals whom he supposed unable to purchase it. 
His pen was always ready and his services energetic in any 
scientific undertaking in which they were requested, as the 
many letters of thanks and works presented to him in conse- 
quence of such assistance will sufficiently testify. Notwithstand- 
ing the difficulties he experienced at Lis first publication, he 
was not dbcouraged. He contemplated and had arrai^;ed in 
his mind the materials for a second work on Fossilized (S)rals» 
and likewise an Appendix to that on the Mnaidea, There 
was scarcelv a department of natural history to which he had 
not directed his mind with zealous and intense application; 
and there is no doubt that he would have achieved more, 
as an original discoverer, than he has actually performed, if 
his time and exertions had not been engrossed, during the last 
years of his life, by his occupations in the Museum of the 
philosophical Institution of Bristol, of which he was the 
Curator from the period of its establishment 

Mr. Miller's constitution of body, thon^rh not robust, was 
healthy, and during a period of twenty-seven years he had 
never a day of severe indisposition. His cheerfulness and tem- 
perance were remarkable. The unceasing activity of his mind 
was apparently too great for the physical energy oi his boci y ; 
and the confinement to which he was of necessity subjected, 
in consequence of his appointment in the Institution, probably 
contributed to undomine his healdi, which began to give way 
about three years before his death. He was married in the 
year 1806» and has left a widow and three sons* 

As a naturalist^ Mr. Miller was well fitted by the habits of 
his mind to cooperate in the researches of an age» of which 
it is the peculiar merit to obviate the reproaches once, per- 
haps, justly cast) against mere systems of classification, and 
to found such arrangements upon the just and philosophical 
grounds afforded by the exnct determinations of science, and 
the general princijiles of physiology and comparative ana- 
tomy. The labours of Baron Cuvier may be cited as the 

freat modelin tins line ; but among those who in this country 
ave followed the same course, the subject of the present me- 
moir assuredly deserves veiylavourable meutiun. To an acute- 

iiess 
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n&ss of mind which readily seized on Mieral relatioos, he 
joined the most inde&tigable patience of laborious investi^- 
tioDy— a quality particularly requisite in the branch to which 
he especially curected his attention ; viz. the elttddadon of the 

history of the organic remains which are preserved in our 
strata in a fossilized state. In this state individual specimens 
generally occur in a more or less imperfect condition, so that 
the real type of tlie organization can seldom be ascertained 
without the most careful ct^mparison of many particular re- 
lics. They are likewise in many instances so imbedded in 
the solid rock, that the most essential parts are concealed, and 
cannot be detected wiiiiout the nicest dexterity of manual 
operation. When these circumstances are taken into the 
aeconnt, we may fiurly appreciate the hiboiir and talent oe* 
cessary to prodnce such a work as Mr. Miller's aocoimt of 
the msil Vnmndea. This finnily of orgaaic bodies^ fiom the 
ddicate beauty and interesting character of manjr dT its spe-> 
etmens, had lone excited the attention of naturalists ; bat Mill 
onr whole knowledge on the subject^ previously to the ap« 
pearanoe of Mr. Miller's work, was in the highest demit 
vague and indeterminate. His researches, however, nave 
established in the most complete manner, and have placed 
in every respect in the fullest and clearest light, the whole 
history' and relations of this curious family. He has de- 
monstrated its arrangement into four divisions, including nine 
genera, and more than twenty species. Of each species he 
has developed the whole anatomy with the same exactness 
as if they had been recent objects easily preserved, overcom* 
ing the many and great obstacles which, as it has been al- 
ready nodce^ the fossitized state presents to such inquuries. 
Persons who are at ail aware of the complicated structitre of 
die Crmndedf and the numerous artkalations which enter into 
the composition of each individualy must fed all die ardnoaa- 
Hess of such a task ; but those only can fully appreciate the 
extreme care with which it has been performed, who have had 
an opportunity of examining Mr. Miller's collection of ori- 

final specimens now deposited in the Museum of the Bristol 
nstitution, and of comparing these with the iilnstratioiis 
published in his work. 

The great merit ot this treatise secured its immediate re- 
ception as the standard work on the subject, by all the scien- 
tific writers interested in similar pursuits on the continently 
well as in this country; and reference is now uniformly made 
to it as such. The author had intended to follow up this 
work, as befoie mentioned, by a similar examination of our 
G>ralline remains ; but it is feared that he has lefjt no papers 
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on this branch at all prepared for publication. A paper of 
his, published in tlie Transactions of the Geological Society, 
contains very valuable contributions towards the history of 
our Ibssil Beiemnites, and has been most favourably reierred 
to by the French author who has subsequently published the 
standard monography of that department. 

Mr. Miller's talents have been highly estimated by the 
ablest of our naturalists and ^ological writers. Professor 
Biumenbacby Baron Cavier, mm, J^treille and TyAuhume^ 
lum ezprmecl in letteis to him high conunendatiott 
works. Profesaor BncUand obtained his aasiatence In aiw 
ranging the valuable ooUection of organic remains belonging 
to me Asfanxtlean Museum at Oxfor£ The same Professor^ 
in ius rery interesting paper ^on the recent discovery in this 
coontry of fossil remains belonging to the flying reptile the 
PterodadyluSi mentions that Mr. Muler first sugg^teo to him 
the possibility, thus confirmed, that the fossil bones commonlv 
supposed to belong to birds really appertained to that animaL 
And Mr. Conybeare, while drawing up the lists of the organic 
remains in our strata, which are given in his " Outlines,** wasio 
the common habit of appealing to Mr. Miller's authority. 

In surveying the results of Mr. Miller's scientific acquire- 
ments and of his exertions, wc must not forget the important 
benefits rendered by him to the Museum of the Institution of 
which he was Curator. It may safely be affirmed^ that the 
historjr of similar collections does noi present another instance 
in which so rapid a progress has been made in aocumnlaung 
the varied stores connected with such nndertaldngs; and the 
xapidity of this progress must nndoabledlT be ascribed in « 
great roeaoure to the energy and zeal of the Curator in the 
service^ and to the interest which he so well knew how to 
communicate to those with whom he came into interconrae. 



III. O71 the theoretical Detej-mination of the Motion of Fluids* 
B}i the Rev. J. Challis, Fellow of Trinitjjf CoUegCf Cam^ 
bridgey and of the Camb. PhiL SocJ^ 

CUPPOSE Xtfftz, to be the coordinates of any particle of 

^ a fluid mass m motion, at a given time and «, v, w, the 

velocities of the particle in the directions of the axes of r, 
respectively, at that time. The general investigation of the 
motion of fiuids conducts to a case of verj^ extensive applica- 
tion, in which u dx-tv d y -\-w d z is a complete differentia] of 
a iunction of a^i/f z, which may also contain /• In a commu^ 

* Commanicated bgr ths Author. 
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liication to the Phil. Mng. and Annals of Philosophy for 
August 1829, wiiich contained several inaccuracies, I made 
an assertion respecting this case of fluid motion, the correct- 
ness of which subsequent consideration has only tended to con- 
firm ; viz. that when udx-\-vdy -{-wdzis an exact differential, 
the whole motion is such that the motion of each elementary 
portion of the fluid is directed to a fixed or moveable centre. 
The course of the reasoning by which tlus propositioii may 
be established is I conceive such as follows. We know from 
the theory of partial differential equations, that their integrals^ 
whether we can obtain them exactly or not, roust contain arbi« 
trary fimctions. The arbitrariness of which we are informed 
by pure analysis, has a signification in the applications of the 
functions to physical questions. Thus the existence of arbitrary 
functions in the integrals of the equations which determine the 
motion of fluids, is the proper proof that we can give to the 
fluid any motion we please,- and tliis is an evident consequence 
of one of the fundamental principles in the investigation of 
the motion, — the perfect mobility of the particles. The forms 
of the functions depend on the particular motion we choose to 
give to the fluid by vessels, pipes, or other means. But how- 
ever iire<^ular we may cause the motion to be, it may still be 
conceived Lu be composed of elementary motions, which obey 
the law of continuity, independendy of our will, just as a line, 
' however broken and irregular, may be conoeivea to be made 
up of elementary portions which are straight lines. Abaolate 
disbontinuitv is mconceivable. The law of these motions will 
be indepenaent of time and position, and dependent only on 
the nature of the fluid. Hence, to learn whether the modon 
be really so composed, it will be neoessar]^, after having ob- 
tained the complete integral of the equation expressing the 
continuity of the fluid, to ascertain whether the arbitrary tunc- 
tions which the integral contains, can be shown to nave a 
particular form, when discussed on the supposition that the 
origins of the time and coordinates are not fixed. This will 
in general require the solution of a functional equation. An 
instance of this reasoning was given in the communication 
above mentioned, for the case in which the motion is in space 

of two dimensions. From the complete integral of ^ + "—^ 

ss 0, a particular form of the arbitrary functions was obtained, 
which indicated that the velocity was directed to a centre and 
varied inversely as the distance from the centre. I have since 

found that the complete integral of ~~ -|- + = 0, 

which M. Poisson has expressed by definite integrals (Mem. de 
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fAatd, des Scien, Ann, 1818)9 also conducts to a particular 
form of the arbitrary functions, when treated according to the 
came principles : ana from the discussion it appears that ^ haa 

the same value as would be obtained by integrating 

Tyi" "5^ ~ ^» supposition that 9 is a function of 

4/ 4- y + a* or r, and / ; in which case the velocity is di- 
rected to or from a centre, and varies inversely as the square 
of the distance from t])e ceiitre. The instances in which 
u d X + v J y -^-w d z, or d^^, is known not to be a complete dif- 
ferential of a function of -r,i/,z, confirm the view here taken. 
When a mass of incompressible fluid revolves uniformly, with- 
out changing form, about a fixed axis, d(p is not an exact dif- 
ferential ; and it is plain that the motions of elementary por- 
tions of the fluid are not directed to iixctl or moveable cen- 
tres, because tlie whole mass moves in such a manner that it 
may be considered solid. Again, Euler has shown that is 
not an exact diflerential, when a mass of incompressible fluid 
revolves round a fixedi axis, and the velocity is any function 
of the distance from the axis, and yet that the general equa- 
tions are satisfied by this case of motion. We may in this 
instance conceive the fluid to be divided into portions, in- 
cluded between cylindrical surfaces indefinitely near each 
other, having in common the axis of revolution : the motion 
of each portion will be the same as if it were solid. No part 
of the motion will be snch as is directed to a fixed or move- 
able centre, that is, the motion will not be that which pecu- 
liarly belongs to fluids. 

The principle I have endeavoured to establish, will only in 
particular cases iacilitate the solution of hydrodynauiical pro- 
blems, on account of the difficulty of ascertaining the centres 
to or from which the motion is directed. The following ex- 
ample, selected for illustration, may perhaps be interesting; 
because no principles, that I am aware o( have hitherto been 
advanced by which such a problem could be solved. 

Water contained in a conical vessel, the axis of which is 
vertical, descends with its upper surface always horizontal ; 
It 16 required to find the velocity and direction of the velocity 
at any given point in the interior of the fluid mass at a given 
time, when the velocity of the descending surface is given. 

In this example^ ail the particles must be moving in vertical 
planes passing through the axis of the cone : hence the centres 
to which the motion is directed, must be situated in the axis. 

The integral of 0 -f ^ + ^-J = 0, supposing <p tohe 

N*S, Vol. 9, No. 49. Jan, 1831. C a function 



Digitized by Google 



10 Rev. J. Challis on the Motion of Fluids. 

ft function of r and ^, is <p = + J {l)i aud the velocity 

(0 B ^ :s — From what has been said, these - ex* 

pressions for p and to will apply to any point of a mass of 
fluid, moving so that d^istok exact differentia]. Bat in ge- 
neral F (t) and / (/) can be oonndered constant at a given 
time only for values of r restricted within limits indefinitely 
near each odier. Let be a value indefinitely near to r. 

Then 4»'- f = F (0 (v - -r) = - • (^-^) = « C^^-^)- 

Here r'— r may be considered the increment ds d tL line Sf 
drawn continually in the direction of the motions of the par- 
ticles through which it passes. Hence dtp ss ads; and 
f tsifm ds ? X (^9 integral being taken in regard to an 
arbitrary portion of the line s. The two expressions for ^ 
thus obtained, have a relation to each other, analogous to that 
between the two expressions wliich the general and the par- 
ticular solutions of a differential eijuation of the first order 
give for the same variable. By equating these values of 

... » ss - 1^(0 a3 _ in^^i' _ a; (0-/(0 

But in die example before us, if = the distance of any 
point from the axis, r, being the length of the portion of a 
tangent to s intercepted between the point and the axis, will 

be y Therefore, 



or. 



/*'rf*+A;(0 -/(O 



Hence ^fmds + x W "/W ; and *p = - 

Now the j)articles in contact with the surface of the cone 
must move in straight lines directed to its vertex : and if 2« 

as its vertical angle, ^ = sin Hence « ss ^ cjma ; 

is, the velocity varies inversely as die square of and conse- 
quently inversely as the square of the distance from the vertex. 
Therefore if we conceive a conical surface to have the same 
vertex and axis as that which contams the fluid, and to have 
a vertical angle, less by an indefinitely small angle than Stf, 
the fluid contiguous to the containing sur&ce will move as if 

included 
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incliuied between the two surfaces. SimiJar reasoning may be 
applied to the fluid contiguous to this new containing sui iacc, 
and so on throughout the whole of the mass. From tln> we 
infer that the motion is at every point directed to the vertex 
of the given cone. Also, let V = the velocity of the vertical 
descent oi the horizontal sux'face, and h its tliijtaiice iioin the 
vertex of the cone, and let us consider a point on this surface, 
at which the direction €ff the velocity makes an angle $ wiUi 
the axis. The velod^ at this point s V sec 0 and V sec 9 

- - T"- 57 = -insr/ Hence -c =-^51;^-. There- 

fore in general m = -^"7- • ^ • If g = the distance of any 
point horn the vertex ^ sin 0 a and 

* "~ cot ^ * ^ eo^ i ' 

As the vertical velocity « cos 9 varies as — ^—-z, it is the 

same at all points of a plane perpendicular to the axis. Hence 
the fluid descends in parallel slices; that is, a portion which 
at any instant is included between horizontal planes will al- 
ways be included between horizontal planes. 

Trin, Coll. Caiiib. Nov. 13, 1830. 



IV. Remarks on the Geology vj ihe Banks of the Tweedy from 
Carhaniy in Northumberland, to ihe Sea Coast at Beru^tck. 
Bt/ N. J. Winch, Usq, Secretai-y of the Natural Hhlur^ 
Society of NeVDcastle-upon'T}/ne*, 

'T'HE rocky strata which border the 1 weed from Carham 
Bourn, where the river begins to foim the boundary be- 
tween Northumberland and Scotland, to the sea shore ni Ber- 
wick, appearing to be associated in a manner so different from 
the order generally considered by geologists as the natural 
arrangement, will obluge me to abstain from theory altogether 
in the following remarks. It is» therefore^ my intention to lay 
before the Society merely a series of notes lately made during 
im examination of the north-eastern termination of our district 
accompanied by specimens which will serve to assist in verifying 
the correctness of the observations. A superficial view of the 
banks of this beautiful river presents a succession of eminences^ 
I can scarcely call them hills^ chiefiy composed of diluvium, con* 

* Read before the Natural History Society of Newcasde4ipon-Tyne, 
on the SOdi of July laiit ; and new reprinted mm the Trsondioiifl of that 
Society* 
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taftiing numerous basaltic houhiers, water-worn, ns usual. 
This soil is red; but colour tioeis not always iiidicale the na- 
ture of the rocks below, for a red soil also covers the por- 
phyries and ftienites of the north of England and the south of 
Scotland. By a cut on the side of the road immediately be* 
yond Coldstream Bridge, the incumbent mass of loose earth 
18 shown to be not less than fifty feet thicks at Uiat spot, from 
the top of the bank to the road,' and for fifty feet more, to the 
brink of the stream, no rock is seen to crop out from under 
the debris ; and subsequent remarks led me to think that this 
part of the country was generally clothed by a- diluvial soil of 
considerable thickness. To avoid repetition, it may not be 
amiss to enumerate the rocks which are the subject of these 
notes. Excluding basalt, they are ail stratified, and, with few 
exceptions, dip towards the southward of east, but at very 
dilTc rent angles, some beds rather exceeding than falling short 
of 46**. The suite comprises dolomite, inaurated marl, and 
limestone coiit;iiriing gypsum, red and variegated sandstone, 
with nodules of red ochre, bituiuiiious sliaies and sandstones, 
y9ith vegetable remains, encrinal limestone, also with vegetable 
esuviie, shale, with bivalve sheUs, and numerous beds of coal i 
the whole series appearing to rest upon transitioii rocksi 
which) to the north-west and southr-west form the Lunmer 
Muir and Cheviot range of mountains. 

At the distance of sixteen miles, in a direct line from the 
sea, and in the vicinity of Carham, a small burn enters the 
Tweed on its south side, dividing Northumberland from Rox- 
burghshire. Here a bed of close-grained iron-gray basalt 
occupies tlie bed of the river for a considerable distance, and 
near Carham Church rocks of pale-brown dolomite may be 
seen on its banks. I'his limestone seems to be superior to 
the basalt, and is heaped together in irregular masses, but (hat 
these are a part of a regular stratum is evident, for at Had-: 
don Rigs, a mile south from thi^ place, the stone is quarried 
to the depth of ten feet for agriculiural purposes, though, from 
the veins of reddish-brown chert which pervade it, die produce 
of pure lime is much diminished. Besides chert, calcareous 
spar occurs in the rock, which, at the quarn' just noticed, is 
about ten feet thick, with a covering of ten leet of soil. The 
next point where rocks are expo&eato view is on the north 
side of the river ; at the foot of Spring Hili, about a mile west 
ofBirgham. Here numerous thin strata of soft arenaceous 
limestone, of an ash colour, interstratified with greenish-gray 
indurated slaty marl, mixed with sand and mica, form clifis 
of nearly sixty feet high, and the river fiows over strata of the 
same description. Jn this limestone, veins of flesh-coloured 

compact 
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oompact gjrpsttm* and nodules with crystals of brownish-red 
selenite are tolerably abundant The rocks lie very regular, 
and dipi at a trifling angle, to the south-east The relation 
they bear lo the red and variegated sandstones will be noticed 
when the strata situated lower down the Tweed come under 
consideration. 

: In the bed of the rivulet called Fireboum, a slip or dyke is 
worthy of notice ; in the language of miners, it casts up to 
the east, and the thin strata oflimcstone and indurated marl» 
before mentioned, may be seen in the water-course, dipping 
at an angle of 40° in that direction. On the bankf^ of the 
river, at a triflinrr distance lower down, another slip (Jivides 
the rocks, and brings two beds of micaceous sandstone into 
contact with tlie calcareous series; the upper oi iljcse sand- 
stone beds is slightly tinged red, owing to its mica being 
oxidated, but the lower is of a pale yellowish-brown colour, 
and ambiguous character, rather resembling a coal sand tone j 
their aggregate thickness, with a thin micaceous parting, is 
fourteen feet Half a mUe below Blrebourn there is a ford 
across the Tweed, noted in Border History; its direction is 
sotttb>«ast, and may have been occasioned by the dyke* On 
the south side of the river the ruins of Wark Castle stand on 
an eminence sixty feet high, composed of calcareous strata, 
similar in every respect to those at Spring Hill, but their dip 
is in an opposite direction. These impure limestones seldom 
exceed a foot in thickness, and gypsum is interspersed through 
them. At about a hundred yards west of the Castle, rocks of 
dolomite again crop out on the banks of the river, but to the 
eastward this peculiar mineral w as no more to be seen ; nor 
could 1 thoroughly satisiy myself as to its geological position, 
though I have every reason to believe that it rests upon the 
basalt^ and suspect tiiis rock belongs to the same bed as oc- 
cupies the north shore of the Tweed at Carham, and is here 
again brought to the surface by the Fireboum Dyke. 

Again, passing to the north side of the Tweed, near the 
Temple at the Lees, eight alternations of the same calcareous 
beds as form the cliffs at Spring Hill and Wark, (except that 
the lower stratum of limestone contains very minute bivalve 
shells filled with calcareous spar,) occupy the bank and the 
bottom of the river; their thickness above ground is about 
ten feet, and their dip towards the north-west. No strata of 
this description were again noticed for nearly six miles, and 

• Gypfum is also found at Fluers, <;ofne miles higher up the Tweed, on 
its north bank, and has been found by the Rev. A. iiaird, on the banks of 
the Whiteadder, near Huttoa HatL^GeoIogicsI Etiayon BerwickilMra« ' 
m the Preface or Johsston't Flora of Berwick, p. xxi. 

when 
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when again seen, were foand associated with red sandstone^ in 
the vicinity of Norham. 

The town of Coldstream stands on what are nsoally caUed 
coal-measures, comprising sandstones and bitnminous shales, 
exactly the same as those of tlie Newcastle coal*field, and 
wherever diluvium does not form the shores of the river, these 
may be traced for the distance of two miles and a half. The 
little river Leat, which here empties itself into the Tweed, 
passes til rough Mill Haugh, where the late Lord Home bored 
for coal, but to what depth I could not ascertain. An exten- 
sive free-stone quarry is worked in this field to the depth of 
thirty feet; the upper and middle beds are white micaceous 
sandstone, fine-grained, and full of coal pipes, the lower is 
free from these vegetable exuviae*. A strong chalybeate 
spring rises to the day, and runs into the Leat at a short di- 
stance from the quarry. Both abore and bdow Coldstream 
Bridge the Tweed flows over these coal measures, whidi dip^ 
. at a trifling angles to the south-east, and the rocks on the south 
side having been cut through, micaceous sandstone, altema* 
ting with bituminous shale, and covered with a bank of red 
earth, are laid open to view, and beds of the same nature may 
be noticed half a mile lower down the stream. But the din 
at Lennel Braes, on the north side, two miles to the eastward, 
exhibits the most perfect section of this suite of strata to be 
met with in the vicinity. At the Braes the perpendicular cliff 
extends for more tlian a hundred yards, and was estimated by 
me at forty feet in height, exclusive of its diluvial covering, 
but the correct section, published in Mr. Witham's pamphlet 
On the Vegetable Fossils found there, makes its elevation 
forty-four feetf. The uppermost bed is sandstone, which is 
succeeded by four others, alleriiating with slaty sandstones, or 
coal metals and shales inclosing balls of clay iron-stone. Their 
dip is north-eas^ and the rocks on the south side of the river 
appear to resemble them. The petrified trunks of trees are 
irregularly dispersed through the lower bed of shale, and are 
both of the monocotyledonous and- dicotyledonous dasses of 
vegetables; but for an accurate description of these interesting 
fossils the pamphlet before mentioned must be referred to. 
At no great distance east of this escarpment a quarry has 
been opoied on the side of the bank to the depth of twenty 

* Sandstones, bearing strong indications of being associated with beds of 
coal, arc quarried at Sprouston,in Roxburghshire; for an account of \shich 
see Mr. Buddie's pamphlet "On the search for Coal in a Part of the Counties 
of Roxburgh and Berwick, in 1806," pp. 10, 11. These sandstones are 
very hard, and filled with ooel pipes. 

f Mr. Withain*s paper will be SaaaA ia the Phil Mi^ and Annals, N.S. 
vol. viii. p. ISd—Boiz. - 
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feet, and is situated more than twenty- feet above tlie river. 
The stone here has a slight tinse of red, similar to the stra* 
' turn in the upper part <n the diff at Fireboaniy which abuts 
against the calcareous beds. It dips to the southward, and is 
divided by thin slaty micaceous partings, and capped by alsout 
ten feet of loose sand, the abode of flights of sand-martins. 
On the north side of the Tweed, at the distance of a mile 
above Twizell Ferry, rocks of welUdefined red sandstone make 
their appearance. It is fine-grained in texture, of a dark red* 
dish-brown colour, and abounds with spangles of silvery mica. 
The cliff is of considerable elevation, and from hence to the 
sea coast, thick beds of red and variegated sandstone, at some 
places covered by tiie thin calcareous strata previously men- 
tioned, and at others iuterstratified with them, become preva- 
lent, though coal measures may be noticed in their vicinity. 
On descending the river until opposite Twizell Boat- House, 
fine-grained micaceous red sandstone rocks, and those of the 
coal formation, or at least such as have heretofore been con- 
sidered exclusively as such, are in close contact. On the 
north shore, low rocks of the latter description appear in sHu^ 
and it mav be worth remarking, that, on ascendmg the rirer 
TO], for the distance of a mile westward, Twizell Castle may 
be seen, built on an extremely hard gray micaceous sandstone, 
filled with coal scars*, and so promising did this neighbour- 
hood appear, as to induce the proprietor to make a trial for 
coal. Three-quarters of a mile further up the Till, the red 
rocks are again met with, and worked at Mill Quarry, but at 
Dunston Haugh, two miles and a half from the Castle, the 
stratum quarried is yellowish- white, and seemed to be n coal 
sandstone. But to return to Tweed side. On the soutii bank, 
above the Ferry House there is a perpendicular cliff, forty 
feet high, of white sandstones, though tinged red on their sur- 
faces by the oxidation of their mica; the beds are separated by 
thin micaceous partings, and in every respect reseiiible the rock 
Quarried below LenneL On the north side, just below tlie ferry, 
the cliff is not less than 50 feet above the stream, and composed 
of fine-grained red sandstone, with small scales of silvery mica. 
On descending the river, the rocks on the south shore con- 
tinue red, micaceous partings divide the thick strata, through 
which nodules of red ochre are dispersed in abundimce^ and 
those on the north side agree with them in every character. 

* Minute fragments of red garnets are embedded in this sandstone ; a 

circumstance I have never noticed in the sandstones of the Newcastle coal- 
field; but m the millstone grit at Shnftoe Cruf^^s, near Wallfn^-ton, ttic same 
mineral was detected by W. C. Trevelyan, Esi^^ and it abounds in the 
gnuimdcft of Boiinunouth, north of Berwick. The Twisell tmdttone I 
niipecc Co be an old member of Che emboniftroni linmcone ibfnwtion. 

Opposite 
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' Opposite Newbiggin, the elevated clifl^ arc rendered hin- 

Sular by an escarpment of briefat red marl, which, from a 
istance, is a strikmg object. The dip is towards ^e south* 
east. Near Norham Boat-Hoase» the Tweed sweeps round 
dhe foot of a promontory of not less than seventy to eighty feet 
in height ; its ropks are red, and differ in no respect from those 
a little higher up on the north bank of the river. To the 
eastward, Norham Castle stands upon an eminence overlook- 
ing the Tweed, and, as the stones of which it is constructed 
are red and white, tlie vicinity of quarries of both these kind 
of rock is evident; but the geolf^fry of its immediate neigh- 
bourhouci Muiy be studied to most ailvantagc by carefullj' in- 
specting the abrupt chll's below the Castle mount. A beautiful 
and interesting section is there developed. The lowest bed, 
whieh is scarcely above tlie level of the stream, consists of a 
w^hitish sandstone and limestone forming a breccia; on this 
rests a stratum of reddish sandstone, forty leet iliick, which 
isy in turn, capped by fourteen thin seams of soft ash-coloured 
limestone^ interstratified with an equal number of others of 
greenish -gray slaty marl, mixed with sand and silvery mica; 
Uteir aggregate thickness is twenty«five feet, which, with five 
feet of diluvium, will ^ive seventy feet as the elevation of the 
escarpment. When viewed from below, the upper part of this 
singular cliff appears to be striped with the regularity of a 
ribbon. In the thick bed of sandstone, pear-shaped nodules 
of extremely hard white micaceous sandstone abound, and 
greatly impede the work of the quarry-men; some of these 
nodules are not many inches in diameter, but I mca'^nred one 
of two feet and a half: they are not ranged m luies, but their 
sharjier extrt inities point towards the north-west, which is the 
full rise ol the stratum coiUaining them. Proceeding eastwaixi 
to the vicinity of HorncliHe House, the rocks are still red 
sandstone, with similar calcareous seams as those near Nor- 
ham resting upon them, and a cut, made to widen the road to 
the Chain midge, lays open thirty feet of rock, comprising 
riz different strata; the lowest is red sandstone, the odiers 
limestone and slaty indurated maH. A slip of six feet cuts 
through these beds. Above West Ord, a cliff of sixty feet 
i^in exhibits the nature of the rocks ; here the variegated 
sandstone rests upon the red, which is tilled with nodums of 
red ochre, and is covered by the calcareous series so fre- 
Quently mentioned ; and at the plantations, a litde lower down 
tne river, six alternations of these thin beds are covered by 
thick strata of red and variegated sandstone. At Ord Mill, 
the red rock alone is visible ; the dip of the wliole series is 
south ward of east. Diluvium now covers the rocks on theaouth 
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shore of the Tweed the whole way to the harbour, but on the 
north bank, Berwick Castle stands upon an elevation about 
ninety leet high. Under the soil the rocks are variegated and 
red sandstones, of extremely fine-grained texture ; the beds 
are thick, in which they may be compared to the posts in this 
part of our district^ while the thin calcareous strata occupy 
the place of our mekds and bituminous shales ; but so consi- 
derable a proportion of carbonate of lime do all the sandstones 
hereabout contain, that they effervesce on the application oC 
diluted mineral acids. The dip southward of east. From 
the rocks on which Berwick Castle is constructed to the en- 
trance of the harbour the space is covered by soil ; but both 
towards the north and south high and rucfi^ed cHffs bound 
the ocean. Those to the north shall first be broiif^rfit under 
consideration. On passin^^i;' throiio-h the Sally-port, and be- 
fore reaching the Pier, the ioUowing succession of rocks rise 
to the day: — 1st. A thick stratujn of fine-grained brick-red 
micaceous sniui>Lone. 2d. Hair-bro vn limestone, with small 
encrinites. 'jrd. Slaty micaceous sandstone, of an ash-gray 
colour. 4th. Red sandstone. 5th. Encrinal limestone. 6th. 
White sandstone, blotched by red ochre and cmitaining coal 
pipes. 7th. Encrinal limestone. 8th. Sla^ micaceous sand- 
stone. 9th. Encrinal limestone. 10th. Variegated sandstone. 
These strata occupy the space from the Sally-port to the Pier. 
The limestones are of inconsiderable thickness, and envelope 
bivalve shells as well as encrinites. The red and variegated 
sandstones are very fine grained^ with but little mica ; and the 
coal sandstones white, when not tinged by yellow ochre. 
At this point, which may be about a hundred yards north of 
the Pier, a slip dyke, of considerable magnitude, intersects 
the cliff, and may be traced eastward into the sea ; its breadth 
is three yards, the south side of the chasm being filled for 
two yards by shale, and the north side by a rib of brownish- 
purple limestone, so hard as to give fire with steel ; it is of a 
fine texture, with a splintery fracture, and impressions of the 
lanceolate leaves of some ispecies of Variolaria of Ad. Bron- 
eniart, Stigmaria of Sternberg, are dispersed through it. The 
hade of the dyke is inconsiderable^ but to the south of it the 
strata dip to the south-east at an angle of 45^ A litde to the 
norths the rocks become less inclined^ and dip to the east at 
a triflinff angle ; the upper is a stratum of ash-coloured shale^ 
twelve feet thick, filled with Producti {Productus scoticus^ 
Sowerby, Mineral Conch, t 59, f. 3; and Productus antt- 
quotas, t. SI 7, f. I, 5, 6.), the shells of which retain their 
pearly lustre; the lower stratum is encrinal limestone, in- 
closing specimens of very large Producti {Productus gigau' 
N. S. \ol 9. ^0.^9, Jan. IQSl. D tius. 
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feuSf Soweiby's Mineral Conch, t. 320.) — being the same 
fossil which gives the name of cockle-shell limestone to one 
of the hcdb ill the neighbourhood of Alston. On the beach 
the limestone i$ laid bare by the action of the waves^ and ex- 
hibits the extraordinary undulations long since noticed in the 
stratification at Holy island. Probably the stratum may be 
^e same ; but it is not safe to hazard conjectures on the iden- 
tity of mineral beds on a coast where their dips are so various» 
and positions unconformable. 

On the south side of the harbour, at the distance of half a 
mile from the bridge^ the strata incline to the south-east at an 
angle of 45°, and are arranged in the following order: — 1st, 
fine-grained pale red sandstone ; 'iiid, a thin stratum of slaty 
micaceous sandstone ; 3rd, tweniy-hve feet of dark red mica- 
ceous sandstone; d-th, shale, with thin strata of encrinal lime- 
stone; 5th, red sandstone, divided by the same limstone : — 
the total thickness of these beds is one hundred and twenty 
feet. Below Spital Mill, half a mile further south, a ihicfc 
iilratuui of sandstone, of peculiar appearance, crops out; it is 
yellow, blotched with red, and is very friable^ its grains scarcely 
adhering ; and on the bcach^ about twenty yards north of this 
spot, the limestone is separated by a parting of ash-coloured 
snale, containing bivalve shells (Corbukt Imosa^ Flemitig^s 
British Animals, 426.) in abundance. Near Spital Farm, a 
dark gray compact limestone, containing vegetable exuviss^ 
similar to those noticed in the limestone in the dyke on the 
north side of the harbour, rises to the day about high-water 
mark, and may be considered another of the anomalous rocks 
of this coast. At the foot of the rail-road, situated a little 
further south, coal sandstone, iiulosing casts of large vege- 
tables, [Stigmaria ficoideSi Sternberg, t. 12. f. 1, 2, 3; and 
Lepidodendron ohovatum^ t. 6. f. 1.) and bituminous shale al- 
ternate, be} Olid which a quarry has been worked in the red 
rock to the depth ut forty feet. The stone it affords is hard 
and fine-grained, and has been used in coiiiti uciiug the new 
pier* Proceeding southward to Huds-head, the red rock, of 
which the cliff here consists, abuts against the coal sandstone 
which is close behind it, and within two hundred yards one 
of the Scremerstone shafts is sunk. At North Scremerstone^ 
two miles from Berwick Bridge, the rocks are red sandstone, 
shale^ and encrinal limestone, the latter of which has formerly 
been quarried, and a little to the south, an extensive quarry 
is now open at a place called the Red Houses. The stratum 
is 18 feet thick, and affords a blueish-gray stone, cloise in its 
texture, and containing encrinites. It dips at an angle of 
45% and undulates in the same way as the limestone upon the 
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be^h on the north side the harbour. Fl*oceedin^ inland to 
Sunnyside Hill, where workmen nre now employea in widen- 
ing the great south road to Berwick, two excavjitions nre made 
in the solid strata. At the northern cut, which is now twenty- 
two feet deep, the lowest rock is dark-gray encrinnl limestone, 
covered by beds of coal measures of inconsiderable tint kncss, 
but interstratifled with four thin seams of coal. The suutliern 
cut, M lticti is nearer the summit of the hill, is at present four- 
teen ieet deep, the lowest rock is a tliiii liiiiestoiie bed; 2nd, 
a thin seam of coal with a band of shale; 3rd, limestone; 
4thy eoal and shale; 5th) red sandstoite; Glh, coal and shale; 
The dip is, as usual in this vicini^, to th^ east Sunnyside* 
Hill is a mile south of Bemt^ick. Near the coasts I observed 
no basalt in sifUy and the only well-defined dyke of tbat de^ 
scription met witb» if&s at Ousenton Bourn, a mile and a' 
half east of Cornhill; the rib of basalt is 18 feet wide, and 
crosses the bourn from west to east. The blocks lie in st 
horizontal position, and the stone is dark-gray, approaching 
to black) with large greenish crystals of glassy felspar. 

[To be continued.} 



V. An Examination of those Phanomena of Geology^ "wJiich seem 
to bear most eUredfy on theoretical Speculations*, By the 
Beo. W. D. CoNYBEARE, M,A. RKS. RG,S.^€. 
[In Continuation from vol. viii. p. 406.] 

Observations on Article V. " The decreasing violence of the 
Convulsions afieoting the Strata at successive Geological 
Periods." 

TI/^E have already noticed the effects of the dislocating 
forces which must have acted during the deposition 
of the strata referred to the Transition and Carboniferous 
fomadons, and we have found that the agency of these 
forces must have been universal and extreme dtuino the first, 
and ver}^ general and very violent during the second period : 
in proceeding, we shall find that they are comparatively rare 
and partial in the formations of later origin, although they 
have never entirely ceased; and we are led by a strict analogy 
to ascribe the actual volcanic phaenomeiia to the same causes, 
though at present acting with an energy greatly diminished. ^ 
Next to tlie carboniferous strata occur those of the linagheh 
sian lime, new red sandstone and lias : these as well as th^ 
succeeding oolitic formations remain very generally tmdis^ 
turbed, and in a position so little inclined that they have been 
thence denominated by many geologists on Ae continent as 

* Cofflmumcflted by the Author. 
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well as in England, horizontal: throughout Germany and' 
France such is their general situation, excepting hi the vici- 
nity of the great, though local distm bances which have ele- 
vated the Alpine and Pyiciitau chaiiis. 

Partial disturbances are however yet observable. In the 
lias of Bri&uJ, instances of iaiilts of about 200 feel sometimes 
extending for more than a mile» and attended with contorted 
strata^ &c*hatre been nocioed in my ])aper on the Soath-west coal 
fields, in the Geological Transactions. The view of East diffin 
the same memoir presents some smaller faults; — in my present 
neighbourhood^ on the Glamorganshire coast, the lias which 
reposing on new red sandstone crowns the summit of Pen- 
narth Point, is towards the centre of that headland depressed 
about 100 feet to the sea level by a complicated fault. On the 
north of Barry Island is a fault which iDu^t be nearly 200 
feet, throwing down the lias, and producing at the fracture 
curved and vertical strata. This iuuh ^^irikes the contirruous 
shores of the mainland, and extends over an interval of ;i mile. 
Many other faults occur in the lias of this coast, which yet 
strikingly exhibits the dtcreasing eneigy of the convulsive 
forces in this as compared with the preceding period ; for the 
carboniferous limestone is often exhibited towards the base of 
the cliffs, (its strata elevated 70 degrees,) on whidi the red 
marl and lias repose horizontally ;«^isturbanoe8 in the lias of 
the Yorkshire coast are mentioned in the surveys of Young 
and Phillips : and the analogous formations of Scotland, in 
the Brora coal-field, &c. are much deranged : indeed, from 
their relation to the adjacent primitive mountains it appears 
probable that the elevation of the latter was in part^ at least, 
effected during this ]-»eriod. 

The oolitic formaiiojjs hnve been less examined in this re- 
spect. I may however iDcution, that hi the neighbourhood of 
Bath II lave found in the hiiis above Bitton, the inferior oolite 
to participate in a fault affecting the lias, and throwing the 
beds down about 200 feet. In the cliffs west of BridportTiar- 
bour on the Dorsetshiic coast, a considerable iauU accom- 

Knied with vertical strata may be observed. The distur- 
noes affecting the oolites of the Weymouth district and Isla 
of Purbeck, must however be referred to the great convulsion 
which has affected the whole of that part of our coast and the 
Isle of Wight, subsequently to the deposition of the chalk 
formation, and during the tertiary period. The analogous 
formations of the Jura chain are much disturbed, the whole 
chain exhibiting in places an arched section ; but these con- 
vulsions must be referred to the forces which have elevated 
the Alps, and which certainly continued their action untU 
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the middle of the tertiaiy period. The observations as yet 
made on that great chain are scarcely sufficiently full or ac- 
curate to determine whether that elevation was at once efPected 
by a single period of convulsion, or gradually during many 
such successive periods * ; but the latter opinion appears far 
more probable, and seems most agreeable with what is hitherto 
known. It is scarcely necessary to add, after our introductory 
observations on this article, tiiat ihe method of determining 
this point would be, carefully to examine the junction of the 
different constituent formations, and carefully to examine how 
&r they were conformably afiected by the same convulsions. 
On this point the sections published by Ebel are scarcely 
sufficiently minute or accurate to afford the requisite informa- 
tion. In those of Mr* Murchison we find the tertiary conglo- 
merates, &c. of Gossau overlying unconformably : out as on 
the Italian side the vertical beds of scaglia (equivalent to 
chalk) and of the succeeding tertiary deposits seem quite con- 
formable to the older formations, we have here convulsions 
even ns Into as tlie tertiary period, compared with which, every 
thing of actual occurrence, the elevation of JoruUo, &c« dwin- 
dles into insignificance. 

In our own island the elevation of the central range of 
chalk in the Isle of Wight, and that of the Isle of Purbeck, 
must be referrecl to the same period. If by examining the re- 
lations of the contiguous formations it appears to have been the 
result of a single convulsion, limited to a period subsequent 
to the lower tertiary deposits and antecedent to the higher, — 
this single convulsion, uus limited to a point of time geologi- 
cally! ^fects a district nearly sixty miles in length (mim the 
east of the Isle of Wight to Whitenore Point, east of Wey- 
mouth) : and if we take into account the thickness of the strata 
moved, and the extent of their dislocation, it must have occa- 
sioned an angular movement throughout the whole of this 
space averaging more than 1000 feet. I could only desire 
the advocates of *' actual causes," energizing with their pre- 
sent degree of power, to show me a single instance of any 
effect produced by them in the least comparable with this. 

VI. The analogous rocks belonging to the diiierent succes- 
sive formations present a regular gradation in texture and 
consolidation : the earliest being the most crj'stalline and 
compact; and lliese characters becoming regularly less and 
less in the successive deposits, as they are more and more re- 

• Elie de Beaumont, in his very valuable memoir " Epochs de SoulhtC' 
mentt** shows the Alps south of Savoy to Have been elevated at an old 
tertiary period, the eastern Alps at a much newer. 

cent* 
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cent. We also find that effects analogoas to those which 
characterise the earlier rocks may be produced by igneous 

action. 

Ohservnfions, — All rocks may he conveniently classed under 
the coiiipi elieii>ive genera Calcareous, Qiiartzose, and Argilla- 
ceous. We may examine what have been called the formation 

* 

suites of each of these in order. — I. The Calcareous class pre- 
sents, 1st, in the earliest deposits saccharine marble ; 2iidly, 
compact and semi-crystalline rocks in the transition and car- 
boniferoiis series; Srdly, rocks of Jess cooijuiet and loosaf 
texture in the oolites ; 4thW, earthy rocks in the chalk and 
tertiary formations. — IL Tne Qiiartzose series exhibits, Ist^ 
crystalline quartz rock; Sndly, compact sandstones in the 
carboniferous formation; 9tdly, looser sandstone ; 4tblyy sand, 
—-III. The Argillaceous series is represented, Ist^ by com- 
pact clay slate in the lowest deposits; Sndly, by semi-lndn* 
rated shales in the carboniferous group ; and Srdiy, by com* 
mon clay in the subsequent formations. 

Now these changes are analogous to those wliich arc 
known, or general!}' believed to be the resnlt of igneous ac- 
tion, in Sir J. Hall's experimoUs on the fusion of lime under 
the pressure of a column of water, crystalline marble was pro- 
duced : and besides these actual experiments we may refer to 
the changes eliected by trap dykes, as universally acknow- 
ledged to be of igneous origin. In the north of Ireland the 
didk where covered by trap becomes a compact limestone^ 
and where intei^sected by trap dykes, assumes completely the 
texture of primitive saccharme marble for some yards from 
the contttct The Ikw shales become here and in Scotland 
altered by the contact with trap into flinty slates, and loose 
sandstones into compact and crystallinie* in Professor Henfr* 
low's very valuable account of Anglesea, in the Cambridge 
Philosophical Transactions^ much information on this subject 
will be found. In one place he describes a mass of granitic 
texture which appears to have resulted from sandstone thus 
altered. In Cornwall anil the Lead Mills of Scotland, wherever 
the granite protrudes through the incumbent grauwacke, we 
find an intervening 'm\w approximating in its characters to 
gneiss, which certainly appears to be crraiiwat ke altered by the 
contact: and Bone believes this to be the ca^e generally with 
the gneiss and tnica slate i/i the Pyrenees. 

The Alps appear at first sight to present an exception to 
the general rule announced atUie head of this article; but it is 
in truth aU exception cf that kind which proves the rule. Here 
the limestones contemporaneous with our oolites still preserve 
a highly compact and crystalline character. This is well de- 
scribed 
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scribed in Professor Sedgwick's paper in your Number for 
August last ; but if the elevation of these luounteins he referred 
to a volcanic force which must have violeiiLly aiiected these 
regions to a later period than the general surface of our con- 
tinents, — it is exactly what vvc should expect, that the coiisLi- 
tuent rocks siiouki there also exhibit to a later period thp 
effects of intense igneous action. 

Qd the whole^ meOf as in our preceding article we saw rea^ 
son to conclude, from the dislocations or he atratay that the 
forces (probably of a Tolcanic nature) which at first affected 
them with intense violence^ subsequently from time to tim# 
experienced a gradual diminution of energy, — so we here 
find the texture of the constituent rocks indicating a li^e di* 
mi nation of igneous action at the successive periods murfced 
by the deposition of the series of formations. 

VII. The series of organic remains both vegetable and 
animal included in the successive formations indicate also, a 
diminution of temperature from the earlier lo the later pe-^ 
riods. 

Obscj-vations, — Adolphe de Brongniart*s admirable treatise 
on vegetable fossils, fully proves this as to that kiiigdom. In 
a late communication to the Edinburgh Philosophical Journal) 
X have endeavoured myself shortly to state the argument as it 
affects the animal kingdom, Mr. Lyell has given a very in- 
genious explanation w the change of temperature , aa arising 
mm the gradual growth of the continents and elevation m 
the mountain chains* I only doubt whether the cause thus 
Bug^ted) is fiilly adequate to account fi>r the decree of the 
raiuting effects : besides which, iJie general ana&gy of th« 
phssnomena noticed in the preceding articles, all converging 
on one point, seems rather to indicate the gradual refrigeration 
of the surface of an originally heated mass, (such as the 
theories of Leibnitz and all his imitators suppose,) and this re- 
frigeration ninst necessarily have accompanied the gradual 
ibrmation of a solid crust. 

[To be continued.] 



VI. On the New NattticalMmanac* 

TT is well known to inost of our readers that, for many 
years past, numerous complaints have repeatedly been madfi 
affamst the state of the Nautical Almanac, as not keeping pace 
with the progress of astronomy and navigation : and the pages 
of our journal have from time to time contained many remon- 
strances and comments on this subject, from various indivi'* 

duals. 
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duals. An attempt, indeed, was made iibout seven years ago 
to redress the evil, arfd a Committee of the Royal Society was 
appointed to consider " whether nny and what additions ought 
to be made to the Nautical Almanac." The result however 
was not attended with any advantage to science, as the only 
Resolution which they came to, was the following; viz. that 
it would highly conduce to the interests oi practical astronomy, 
if tables of precession, aberration, solar nutation and proper 
motion of 60 principal stars were formed Jor eoery <toy, in the 
period of four year including leap-years and tbat a separate 
table be given for every degree of the moon's node." And in 
consequence of tbis resolution, a folio volume of tables for 
that purpose was computed and printed at a great expense, 
whicn has been complained of as a manifest waste of public 
money; since no Observatory, except that of Greenwich^ 
would, in the present state of science, ever think of lesortii^ 
to so cumbrous a mode of assistance, amidst the numerous 
helps that are afforded by more accurate and cicrrant tables. 

Seeing therefore no chance of improvement from this quar- 
ter, it was proposed to bring the subject before Parliament; 
and various papers were moved for and printed by the House 
of Coniinons, with this view: but, from an assurance that Go- 
vernment was about to take up the subject, the matter was then 
dropped. During the last summer, however, the Board of Ad- 
miralty (widi whom the management of the Nautical Almanac 
now rests, by virtue of a recent act of Parliament) sent an 
official communication to the Astronomical Society of London, 
requesting their opinion and advice, as to the alterations and 
additions that it would be proper to make in that national 
work ; and it is to the result of the Society's labours that we 
now wish to draw the attention of our readers. 

The Council commenced their operations by nominating a 
Committee, consisting of 40 members, comprising not only 
some of the most profound mathematicians, but also most of 
the experienced practical astronomers and nautical men of 
science in the country, as well as the Professors from the naval 
establishments at Greenwich and Portsmouth. This Com- 
mittee, liavinfrmet, proceeded to examine aiul discuss seriatim 
the va rious parts into which theNautical Almanac is divided ; and 
having agreed on certain preliminary arrangements, appointed 
a Sub-Committee to examine them more in detail, as well as to 
examine and digest the various hints and suggestions which had 
been forwarded to them, not only by members of their own 
body, who were unable to attend the meetings, but likewise 
by other correspondents relative to this subject. The Sub- 
committee 
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Committee Iiaving made a report of their labour^ U was 
ordered to be printed ; and a copy of the same (together with 
a specimen of the printed pages of the new almanac) having 
been forwarded to each member of the Committee, a distant 

day was appointed for taking it into consideration ; by which 
means evei y opportunity and facility have been afforded for 
the most ample and open discussion of the several points in 
question. The final result of tlieir deliberations is contained 
in a Report, which has been forwarded to tlie Adini: ulty : and 
we have the satisfaction of stating that nearly the last act of 
the late Board, was the approval of that Report, and llie 
issuing of an order for its being carried into immediate exe- 
cution. 

We have been favoured with a sight of that Report (which 
win form a portion of the ensuing volume of the Memoirs of 
the Astronomical Society )» and we here present our readers 
with the following summary of the principal alterations and 

additions. 

The use of apparent time is abolished in all the compnta* 
tions : and mean time alone adopted. 

The calculations are, in general, carried one place further 
in the decimals than has hitherto been done: that is, all quan- 
tities expressed in tiine are carried to two places of decimals 
in the seconds; and those iri space^ to one place. 

The moon's right ascension and declination are given to 
every hour: and to the declinations are annexed the dif erences 
for every five minutes. 

The places of the six principal planets are to be given for 
eoety d^g and those of the four new planets for every Jmaik 
day: with an ephemeris of the latter for eoery day^ fox oat 
month before and after their opposition. 

The co>efficients A, B» C» which are used for computing 
the apparent places of the stars, are to be given for every day. 

The apparent contacts of ,Tupiter*s satellites, and also of 
their shadows, with tl)e planet, are to be inserted. 

The lunar distances of the planets are also to be inserted : 
with the proportional logarithm of the first difference annexed 
to aU the lunar distances. 

Predicted occukations (visible at Greenwich) of planets and 
fixed stars, to the sixth magnitude inclusive, are tu be given: 
and also, 

Elements for predicting such occultations of the phmets 
and fixed stars, to the J0A magnitude inclusive^ as may be 
visible in any habitable part of the globe : with the limits of 
hititude' annexed, within which they will be visible. 

The apparent places of the fixed stars are to be increased 
N.S. Vol 9. No. 49. Jan. 188K £ to 
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to 100 in ntttnber: « and S Ursa MtnoHs are to be given for 
eveiy dmf ; and the remainder for every tenth day as usual^ 
but with the difierences annexed. 

The list of moon-culminating stars is to be incorporated 
with the work: and various tables added for facilitating 
the computations connecled with this interesting and useful 
branch of practical astronomy. 

These are a Jew only of the numerous alterations and ad- 
ditions that have been made to this national work. To enu- 
merate the whole of them would far exceed the limits which 
we can conveniently devote to the subject; and we must 
therefore refer the reader lo the Report iLself. They are of 
a nature, as the Council very justly observe, to satisfy not only 
the wishes of the astronomeri but also the demands of the na* 
vigator; and (what is also veiy gratifying to hear) are not 
likely, with a due r^rd to ceconomy, to add much to the ex- 
pense of the publication* 

Upon the whole we cannot help congratulating the public 
upon this vast accession of strength to the most useful branches 
of astronomy and navigation: and we consider that they are 
much indebted to the Council of the Astronomical Society, 
for the great labour and time which they have devoted to this 
important subject. It appears that an interval of two or three 
years must necessarily elapse before these iniprmcments can 
be completely carried into effect. The Nautical iVlnianac for 
18S3 is already couiputed, and nearly ready for publication ; 
so that the proposed alterations cannot take place till the year 
1884 : and the Council have particularly requested that they 
be not deferred beyond that period. 

With a view of insuring a greater degree of accuracy in the 
computations! and as a mean& of detecting any errors, the 
Council have recommended that, in thenPreface to each year's 
idmanac, there be inserted an account of all the taHes and 
aiUhorities depended upon in every computation, with m ex* 
press notice of such equations as may be omitted, or of any coi^ 
rections introduced. And they have niso recommended that 
notice of anv errors should be advertised in the Lofidort Ga- 
zettCy and in some of the public papers, as soon as possible 
after their discovery. 

If these suggestions are strictly attended to, and the whole- 
some advice given by the Council be duly followed, we have 
no doubt that the important and valuable contents of the 
Nautical Almanac will insure it a place in almost e?ery vessel 
that sails on the ocean^ and in every active observatory in the 
world. 

VII. On 
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VII. On the Visitation of Greenwich Ohservatoj i/ : with a Copy 

of the New IVarrant. 

'T^HE annual visitation of the Royal Observatory aiGreen- 
wicli has, for nearly 150 years, been contided to the 
Council of the Royal Society and to such other persons as 
they nii^rht from time to time invite for that purpose, by virtue 
of the King's warrant directed to them at the commencement 
of every reigu. His present Majesty, however, has been pleased 
to maxe a totally new arrangement cm this subjecu Bait 
belbre we enter on the cause of this alteration, we would re- 
mark that when thb annual visitation was first establishedy 
Flamsteed was greatly offended ; inasmuch as he considered 
that the Council of the Royal Society (with whom he was not 
on die best terms) was thus set over him as a sort of spy upon 
his a^ons. It has however been silently acquiesced in by his 
successors ; but, whatever importance it might at a more early 
period have possessed, it has gradually declined from its ori- 
ginal object, and ceased to answer the purposL lor which it 
was designed ; for little or no business was done at the meet- 
ing: and if any matter requiring consideration was brought 
forward, it was always turned over to the CouiRil of the Royal 
Society, where it was uauaUy loat 5.iglit of, and alLogeLher lor- 
gotten or neglected. 

A representation of these circumstances was made in the 
proper quarter ; and His present Majesty has been pleased to 
appoint a new set of Visitors i and has at the same time en- 
larged the powers hitherto granted to that body. By this 
warrant (which is dated last month) the President of the i^^a/ 
Socicttj, and five individuals nominated by him, together with 
the President of the Astronomical Society, and five individuals 
nominated by him, added to the Savilian Professor of Astro- 
nomy at Oxford, and the Plumian Professor of Astronomy 
Cambridge, are now appointed the regular and permanent 
Visitors of the Royal Observatory. As many of our readers 
may be desirous of perusing this scientific document, we here 
insert it verbatim, 
« William H. 

** Trusty and well-beloved, we greet you well. Whereas, 
our Royal predecessor King George the Fourth did by war- 
rant under his Ro^al sign manual^ bearing date the nuie- 
teenth day of May^ m the first year of his reign, constitute and 
appoint the President, and in his absence the Vice-President, 
of the Royal Society for the time being, together with such 
others as the Council of the said Roy^ Society should from 
time to time think fit, to be regular Visitors of the Royal Ob- 

'£ 2 servatory 
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servatory at Greenwich, during His said Majest^s pleasure. 
Now know yCf that we have revoked and determinecl} and do 
by these premts revoke and determine, the said appointment, 

and every clause, article and thing therein contained. And 
further kno^ ve, thnt we havin^j been cfiven to understand that 
it would contribute very much to the improvement of astro- 
nomy and navigation if we should appoint regular Visitors of 
our Royal Observatory at Greenwich with sufficient flowers 
for the due execulion of that trust, we have therefore tliought 
fit, in consideration of the great learning, experience, and other 
necessary qualifications of our Royal Society and of the Astro- 
nomical Society, to constitute ana appoint, as we do by these 

E resents constitute and appoint, you the President for the time 
eing of our Royal Society, together with our trusty and well* 
beloved John W. Lubbock, Esq. ; Captain Heniy Kater; 
George Peacock, Clerk; William Pearson, Clerk, Doctor in 
Divinity; and Richard Sheepshanks, Clerl^ Fellows thereof: 
and you the President of the said Astronomical Society, 
togetner with our trusty and well-beloved Charles Babbage, 
Esq.; Francis Bail}', Esq.; Captain Francis Beaufort ; Doctor 
Olinthus Gregory; and J. F. VV. Herschel, Fsq., Members 
thereof; and likewise the Savilian Professor of Astronomy at 
Oxford, and the Piumian Professor of Astronomy at Cam- 
bridge, ioT the time being, to be regular Visitors of our Royal 
Observatory at Greenwicli during our pleasure; authorizing 
and requiring you from time to time to order and direct our 
said astronomer and ke^ier of our said Royal Observatory 
to make sudi astronomicsil observations as you in your judge* 
ment shall think proper: and that you do survey and mspect 
our instruments in our said Observatory ; and as often as any 
of them shall be found defective, that you do inform our Lord 
High Admiral (or the Commissioners for executing the office 
of Lord High Adniiral}» that so the said instruments may either 
be exchanged or repaired : and that you do from time to time 
make such suggestions and representations to our Lord High 
Admiral (or to the Commissioners for executing the office of 
Lord High Aduiiral), touchiiifr the said Observatory, the li- 
brary, the instruments, and the observations, as in your jiulrre- 
ment will be conducive to the credit of our Observatory, and 
to the promotion of astronomical and nautical science. And 
our further will and pleasure is, that our astronomer and 
keeper of the said Observatory for the time being, do deliver 
to you every three months a true and faur copy of all the ob- 
servations he shall have made* and that such number of copies 
of the said observations be pruited as the Lord Hieh Admiral 
(or the Commusioners for executing the c^ce of Lord High 
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Admiral) shall consider expedienU And when our said astro- 
nomer and the Council of our Royal Society and of the Astro- 
nomical Society shall have been supplied with as many copies 
as they may desire, lo distribute for tlie benefit of science, the 
remaiDder shall be sold at such price as the Lord Hi^h Ad- 
miral shall fijc* And our further will and pleasure is, that 
you do meet annuallv at our said Obsenratory on the first 
Saturday in the month of June, and at such other times as 
may seem expedient to our Lord Ili^h Admiral (or the Com- 
missioners fi>r executing the office of Lord High Admiral), and 
that at such meeting the President of our Royal Society shall 
take the chair, or in his absence the President of the Astrono- 
mical Society; or in the absence of both the said Presidents, 
that the Fellows and Members present (of whom seven shall 
form a quorum) shall elect a chairman for the time being 
among themselves: and that at every such meeting the chair- 
man shall b^ empowered to call in and employ one of the 
assistants in our said Observatory to act as secretary for the 
time being. And our further will and pleasure is, that as 
often as any vacancies occur by death or resignation, the same 
shall be filled up by the President of the &ciety, in whose 
list such vacancy may haye happened. And our further will 
and pleasure i% that any Presiaent of our said Royal Soewtyf 
or any President of the Astronomical Society, who may have 
become a Visitor to our Royal Observatory, by virtue of his 
office, shall during our pleasure continue to be a Visitor not- 
withstanding that ne may have vacated the office of President 
of such Society. And for so doing, this shall be your warrant. 
And so we bid you fareweU. — Given at our Court at Saint 
James's, &c. &c. &c. 

To our trusty and well-beloved the Pi esident of our 
, Royal Society for the time being, the President of 
the Astronomical Society for the time bein^, and 
the other persons hereby appointed Visitors of our 
Royal Observatory at Greenwich. 

By His Mijesty's command^ 

ROBEBT FeMU^ 



VIII. Examiiuition of a Native Suljjhurdt o/ Bismuth . 

Mr. R. Warkington*. 

'T^HE mineral which forms the subject of the present paper, 

is found in the western parts of Cornwall ; it occupies 
the cavities and fissures of a porous mass of yellow copper 
pyrites and silica, in the form of striated needles and bands. 

* Communicated by the Author. 
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It has exteriorly an iron*gray colour, sometimes with a bis- 
mutiiic tiiige» and in its cleavage surface possesses a lustre ap- 
proaching that of polished steel. Its specific gravity is 5'85s 
and its hardness = 2*7* When heated before the blowpipe 
on charcoal it inflames, and bv increasing the heat for some 
tinio, appears to be entirely volatilized, witli the exception of 
a minute globule of bron-n scoriaccons matter. 

On examination it was fourul to contain bismuth, sulphur, 
copper, iron, and siliceous matter. The first analysis was per- 
formed by acting upon the mineral, reduced to a very fine 
posviler, with nitro-njui iatic acid, until the whole of the sulphur 
was acidified j this was conducted in a small stoppered retort, 
to which a receiver was attached, in order to collect any small 

auantity of sulphur that might be carried over mechanically 
uring the digestion. The solution thus obtuned was diluted 
with water, amd filtered to separate the silica; a solution of 
nitrate of baryta was employed for the precipitation of the sul- 
phuric acid> and tlie sulphate of baryta (and also the silica) 
washed at intervals with warm dilute nitric acid, to remove any 
small quantity of bismuth which might fall by the gradual 
dilutions. — After the separation of the excess of baryta, am- 
monia was added in slight excess, which threw c^own the oxides 
of bismuth and iron, and held the oxide of copper in solution ; 
by evaporation to dryness and the addition of potassa tjiis 
oxide was obtained. 

The mixed oxides were then acted upon by dilute muri- 
atic acid, added in small quantiiv ; the oxide of iron was thus 
completely removed, and the dichloride of bismuth which 
remained, after being digested in a weak solntion of potassa» 
was collected as an oxide : the iron was again precipitated 
ftom its muriatic solntion by ammonia. 

Although this analysis was conducted with the greatest 
care, and repeated in order to avoid ambiguity* yet the results 
in both cases exceeded the weight of the mineral employed* 
Upon heating the oxide of bismuth obtained in the second 
analysis, before weighing (and which was performed in a 
small tube of green glass sealed at one of its extremities), it 
was observed that a small tjuantity of white opaque vapour 
arose and appeared to be condensed upon the upper part of the 
tube, mid on adding distilled water to it, a precipitate of di~ 
cliloride of bismuth was instantly formed, proving it to have 
been sublimed chloride oi iliat metal. The oxide itscH \\ as next 
examined i by dissolving it in pure nitric acid, and testing the 
solution with nitrate of silver, a small quantity of chloride of 
ulver was thrown down. 

Having ascertained these fiicts, a solution of muriate of 

bbmuth 
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bismuth was prepared, and the three following experiments 
tried with it: — one quantity was precipitated by potassa in great 
excess, another by ammonia, and these were digested at a 
boiling heat for about six hours ; the third portion was added 
gradually to a large quantity of very hot solution of potassa; 
and the whole three collected and well washed, dissolved in 
nitric acid and tested as before; muriatic acid wfis liowever 
detected in each. It was evident frotn those results, that mu- 
riatic acid could not be employed in the analysi?;, or that, if 
employed, it must be separated before the precipitation of 
the oxide of bismuth. 6*88 grs. of the mineral were digested 
in nitric acid as long as any sulphur remained undissolved; \t 
was then filtered, and gave '3^5 gr. silica. 1 he sulphuric 
acid was next separated by a solution of nitrate of baryta added 
as long as anv precipitate was occasioned, and the sulphate of 
baryta, after heatmg to redness, weighed 9*654 grs. Aft&t the 
excess of baryta had been carefully removed, ammonia added 
in excess threw down the oxides of bismuth and iron as be- 
Ibre^ and held the oxide of copper, which was obtained in the 
manner before stated, and equalled *306 of a grain. The weight 
of the mixed oxides was 5'594< grs., which were then dissolved 
in muriatic acid, and a current of sulphuretted hydrogen passed 
through the solution, and the whole thrown upon a filter: the 
clear solution which passed throufi;h was boiled for some time, 
and after the addition of a little nitric acid to bring the iron 
to the state of peroxide, ammonia was added, and the oxide 
collected weighed •34«4' gr. ; deducting this from the weight of 
the mixed oxides, leaves 5'^5 grs. as the (quantity of oxide of 
bismuth j the results are, therefore. 

Oxide of bismuth 5'2S 4'718 bismuth. 

Sulphate of baryta .... 9*654 — 1*309 .sulphur. 

Peroxide of iron '344 = '241 iron. 

Peroxide of copper... *306 » *245 copper. 

*S45 silica. 



6-858 
•022 loss. 



6-880 

Or, w e may consider the mineral to be constituted of 5*7815 

grs. sulphuret ctf bismuth, being in the proportion of 1 atom 
ismuth + 1 atom sulphur, and that the uK>n, copper, and 
silica are merely parts of the matrix which cannot be sepa- 
rated mechanically from the pure mineral. 

4 

IX. Be- 
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IX. Recent Discovery of the Ladder of M. de Saiissure in the 
Mer de Glace; *anth Inferences respecting the Prt^essive 

Movement of Glaciers. 

[We have been favoured with the following paragraph from the Journal de 
Gemve, to which are added a few observations by an English gentleman 
resident in that town. — Koit.] 

'T^HE ladder which M. de Saassure used in crossing the 

^ crevices in the ice daring his first visit to the Col du 
Glant^ and which he left on uie upper part of the glacier, 
has lately been discovered imbedded in the Mer de GLice, in 
a situation nearly opposite to the aiguille called Le Moine» 
This ladder, moving on with tlie body of the ice, will thus 
appear to have advanced three leagues since the year 1787«" 

M. Plouquet, a German writer, published some years since 
a pamphlet in which he endeavoured to prove that the pro- 
gressive movement of the glaciers wns a thing physically im- 
possible. If M. Ph)uqiiet, or ihc editor of the Literary Ga- 
zette of Jena, in vvliich paper appeared a confirmation of his 
statement, could visit the spot where the ini mortal De Saus- 
sure's ladder now is, and suU persist in the opinion that the 
progressive movement of the glaciers is a tiling physically im- 
possible, we think we should oe able to combat that opinion 
by the following observations, and by the experiment which 
has been renewed at the instigation of Captain SberwiU at 
the Mer de Glace, as stated by mat gentleman in his Ascent 
of Mont Bkinc." 

There are In the neiglibourhood of Mont Blanc and else* 
.where, many glaciers which terminate at the edge of a preci- 
pice, where may be seen walls of ice from one to two hundred 
feet perpendicularly high. From these walls immense blocks 
of ice detacii themselves frequently in the course of a day 
and fall over the precipice, separatinp^ in their course, and 
thus dissolve according to the season of the year. 

Wlio then will doubt that the ice is continually projected 
for ward from the upper to tlie lower part of the glacier, and that 
the main body tlius pushing on causes the fall of tliese masses 
over the frightful precipice. — But let us take anodier proof: 
the blocks of granite and other large stones seen riding on the 
sur&ce of the glaciers, and which in the end arrive in the 
valleys that receive the waters of these eternal reservoirs,^how- 
comes it that these granite blocks descend from an elevation 
of ten or fifteen thousand feet, if it were not that the body on 
which they are placed was in continual, though to the eye 
imperceptible motion? These facts would rather prove that 
the quic^coU State of the glaciers would be a thing physically 
impossible* 

Captain 
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Captain iSiierwill in his relation of his ascent of Mont Blanc, 
speaking of the p^laciers, says, " In traversing these stagnated 
oceans, very large blocks of granite of many tons weight may 
be seen riding on tlie surface of the ice. These blocKS have 
affortlecl the means of ascertaining a fact of importance. The 
experiment I am about to relate to you was made last year 
by some of the guides of Chamouni. Two poles wei e erected, 
one on each side of the glacier, out of reach of its movement, 
•and so placed as to be in a direct line with a block of granite. 
In the course of twelve months this block had entirely Ranged 
its position as respecting the two poles, and had advanced 
aboat one hundred yards on its march towards the valley; — a 
clear proof that the glaciers do move on, and are continually 
diminishing at their u>wer extremity by the melting of the ice^ 
and increasing at the upper end by the constant snows." 

We do not therefore believe that there is a single inha- 
bitant of the valleys into which the glaciers descend, who en- 
tertains the smallest doubt of their progressive movement : 
and we will venture to say, that the physical impossibility'* 
raised and stated by the learned German, arises from a super- 
ficial examination only of the glaciers, in which the frenerative 
and destructive forces of nature are so happily combined, that 
no fear need be entertained of the too rapid progress of them 
towards the fertile and pastoral valleys wliicii for centuries 
past have been threatened^ but nothing more. 

If the progress made by the ladder of M. de Saussure, 
taken for one year, and the result of tha experiment made at 
the instigation of Captain Sherwillt should not appear to 
agrees it must be recollected that from the Col du Qi^anty to 
tine spot where the ladder is atpresent, is a very rapid descent^ 
and of course the march of the glacier would be rapid in pro- 
portion: whereas the experiment of Captain Sherwill was made 
on a level part of the same glacier^ the Mer de Glace, where 
the ice is of a more compact texture than that at an elevation 
of above ten thousand feet, and consequently its progress 
towards its final issue would be somewhat slower. 



X. Facts and Observations relating to the Theory of the pro- 
gressive Development of Organic Life, Bi/ Robert Bak&> 
WELL, Esq,* 

A vS it will be readily conceded that the true object of all 
geological investigations should be the discovery of t; nth, 
and not the support of hypotheses* the following account may 

* Commanicated by the Author. 
N.S, VoL 9. No. 49. Jan. 1831. F deserve 
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deserve attention, in reference to certain opinions that have 
been recently advanced in geology; and it mav serve to piovt- 
how extremely cautious we should be in diaw lug general in- 
ductions from isolated facts. During a visit to Nottingham 
in the last fiumtner, a medical genUeman in that town brought 
me part of a bone which was pronounced by an eminent phy- 
siologist to be a portion of the femoral bone of a horse or an 
ox. This bone was found in forming an excavation in the 
sand-rock on which Nottingham and its Castle stand ; it was 
about forty feet below tlie surface; and the workmen who found 
it asserted most confidently, that the rock in which it was im* 
bedded was solid^ and that there was no Assure or opening near 
the place. The sand-rock of Nottingham contains numerous 
rounded pebbles of quartz, quartz-rock, jasper, and Lydian 
stone, and occasionally pebbles of granite, slate, and porphy- 
ry: its first aspect presents the appearance of an alluvial or 
diluvial formation, and this rc-ttnblance is further increased 
by the soft incoherent state of some of the beds. It may how- 
ever be proved to be a member of the new red sandstone; for 
some of the yellowish beds abounding with jiebbies alternate 
with well characterized rttl sandstone; the whole may be 
seen passing under the red marl with gypsum, on the north 
and east si& of Nottingham ; and as this marl passes under 
the lias on the south, the true position of the Nottingham 
sand^rock in the series of British strata is most clearly esti^ 
bllshed. As the occurrence of ^e remains of a large mam- 
miferous quadruped, in a bed of such great relative antiquity, 
was a fact at variance with what bad hitherto been known, 
I was persuaded there was some error in the statement 
and particularly as I observed, where a section was making in 
the rock west of the town, there were many deep vertical fis- 
sures in it, filled with loose sand ; this was the case also in 
other situations where the bare rock was exposed to view. To 
confirm or invalidate the truth of the workmen's assertion, 
the excavation was carcluliy examined with lights, and a break 
or fissure was discovered through which the bone was doubt- 
less introduced, though the fissure was now closed with loose 
sand. 

Thus this apparent geological anumalv was clearly ex- 
-plained, and many anomalous facts of a sinnlai kind that have 
been described, would I doubt not admit of a solution equally 
satlsfiictory if l^e circumstances were accurately examined. 

Mr. Lyell, in his very ingenious and elaborate ^* attempt to 
explain uie former changes on the earth's surface by a re^ 
ference to causes now in operation," has stated that the oc- 
currence of one individual of the higher classes of mammalia, 

whether 
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whether marine or terrestrial, in the ancient strata, is as &tal 
to the iJieorv of successive development as if several hundreds 
.had been discovered." Could we be certain that the indivi- 
dual had been really contemporaneous with the rock in which 
its remains were found, we might admit the truth of the in* 
duction ; hut this certainty 'we can never obtain from the re- 
mains of one, or even of more than one individual imbedded in 
anij rock i.hafcvcr: — for when we consider what fractures and 
convulsions have affected the ancient crust of the ^lobe, and 
how much it has been torn bv currents and inundations, we 
are compelled to admit that orgaiiic remains from the upper 
siiata may sometimes be buried in the lower rocks. The 
real subject of sui pi ise is, that such instances are not of more 
frequent occurrence. It is well known to practical men, that 
fractures in many of the strata are so completely closed by 
pressure or infiltration in a short time, as scarcely to leave a 
trace of thdr former existence :-^what must be the case then 
when these causes have been in operation for thousands of 
years? It is stated in the same work, that a single vertebral 
bone of a saurian animal, with a patella, and echinal spines, 
have been found in the mountain limestone of Northumber" 
land/' Supposing the fact to be correct, these organic re» 
mains being common in the oolitic strata, and never having 
been found before in the mountain limestone ; if we are to in- 
troduce the law of chances into geolog}^ we may say that the 
chances are many millions to one against their being found 
together as coexistini; animals in a formation in which they 
have hitherto been absent: but it is extrenn ly probable that 
they might have been transported together tlirough a fracture 
into the strata below, and that this fracture has been subse- 
quently closed ; hence all inferences drawn from such ano- 
malous facts are of little value. The entire skeleton oi a man 
imbedded in solid coai 97 yards below the surface, at Ashby- 
wolds in Leicestershire, which I mentioned in chap. !• of my 
Introduction to Geology," proves how cautious we should 
be in drawing conclusions from individual instances* The 
men, when the skull was first discovered, ascended to inform 
the proprietor of the mine, and told him at the same time 
that the coal was solid and unbroken around it ; but when he 
examined the place, as they were clearing out the remainder 
of the skdeton, he perceived thai the coal, though apparently 
compact was not so solid as in other parts of the bed ; and 
by opening passages in different direction the appearance 
oi an ancient })it was discovered, though it had not been 
wotked, nor was tlu re any tradition in tlie neighbourhood of 
its having been sunk. 

F 2 A living 
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A Hying lizard was found in a bed of coal at Rothwell HaigH 
near Leeds, about twelve years since. I svl\v it soon after it was 
foniK], preserved in spirits: it was nearly seven incites long, 
and is now in the possession of the Rev. Dr. Sharp, vicar of 
Wakefield. The depth of the mine is one hundred and eighty 
yards; it has been worked many years; and being situated in 
elevated ground, has levels for drainage nearly as low as the 
river Calder, so that it is not very difficult to admit thai the 
lizard might find a ready passage into the mine, and have 
sunk into a fissure in the coal, and remained there in a nearly 
torpid state till it was discovered in working the coal. Had 
the lizard died, and its bones become mineralioed by water con- 
taining the salphate and carbonate of irooy vhich abounds in 
the mine, we should have had an instance of a saurian animal 
in coal, which might have been cited to prove the high anti- 
auity of a species of reptile similar to what is now living in 
the country. The experiments of the late Dr. Jenner, which 
I have mentioned elsewbere^^prove that bones may be par^ 
tially mineralized in a few months by immersion in lias mnd, 
containinrr much metnl]ic and saline matter. On the other 
interesting tlisquisitions in Mr, Lyell's work, it is not niy in- 
tentioTi to offer any remarks at this time; they cannot fail to 
render an important service to geology, by the searching in- 
vestigations to which they will undoubtedly give rise: but I 
maintain that the theory of the progressive development of 
organic life cannot be overturned by individual aiiomaluus 
exceptions, by ingenious reasoning, or by negative evidence*. 
It is true that this theory, which holds that a succession of 
more perfect classes , and orders of animals may be traced, 
in ascending from the lower or more ancient strata, to the 
more recent formations, has been carried too far by some d 
its supporters ; and like other general conclusions in every 
science^ requires to be admitted with certain limitations : yet 
it appears to me^ in the present state of our knowledge, to 
be one of the most interesting and best established doo* 
trines in geology. Whenever several individuals belonging 
to different genera, in any of the higher orders of the class 
Mammalia, shall be discovered in the a;icient strata, then in- 
deed may we fairly admit that the theory of the progressive 
development of orrranic life is completely reluted. 

I had intended to send some observations on certain parts 
of the geology of ^^oitinghamshire^ Derbyshire^ and Leicesterr 

• By negative evidence, is meant that which is grnunded on our igno- 
rance of the organic remains that may posssibly exist in the ancient arata, 
in cottotrieB that have not yet been examined. 

shire^ 
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shire, w!)ich I have rt^^ently examined : but I mii^t res^^e 
the coinmunic iuon for a future Number of your Annals. 

Hunpittead, Dec. 14, 1S30. RoBERT BakEWKLL* 

P.S. I omitted to mention^ that the bone found in the Not- 
tingham sand-rock appeared partially mineralized} and much 
resembled bones from some of the tertiary beds. 



XI. Proceedings qf Learned Societies. 

ROYAL SOCIETY. 

Nov. 18,— A PAPER was read, entitJeU," On the nature of ne- 
1830. <^ gative and imaginary quantities." By DaTies Gil- 
bert, Esq. President of the Royal Society. 

The object of this paper, the author shows, is one that hss 
given rise to much controversy^ and has been involved in much uil" 
necessary mystery. Paradoxes and apparent solecisms, when in- 
volved with facts and indubitable truths, will always be found, upon 
accurate examination, to be near the surface, and to owe their ex- 
istence either to ambiguities of expression, or to the unperceived 
adoption of some extraneous additions or limitations into the com. 
pound terms employed for definition, and which are subsequently 
taken as constituent parts of their essence. 

The first misapprehension pointed out, is. that of considering any 
quantity whatever as nesative per se, and without reference to an- 
other opposed to it, which has previously been established as positive, 
la order to avoid previously formed associations of ideas, the author 
prefers employing in his reasonings on this subject, the symbols 

(a) and (b) to express this quality <tf opposition, rather than the 
usual ones of plus and minus. 

By the aid of this notation he is enabled to present, in its full 
generalization, the law of the signs in multiplication, — a process 
which, it is well known, is founded solely upon the principle of 
ratios; and to show that like sigus inyariabiy give the sign belong* 
ing to the assumed unity, or umversal antecedent of the ratios; 
and unlike signs, the contrary. 

Since either the one or the other of the arithmetical scales de- 
rived from tlie two unities is in itself equally affirmative, but nega- 
tive with relation to tiie other, it follows, that by using the scale of 

(b) , all even roots in the scale of (a) will become imaginary, and 
uius the apparent discrimination of the two scales is removed ; so that 
the properties belonging to the two scales are interchangeable^ and 
allformulc become universally applicable to botli, by changing the 
signs according to the side in which the universal antecedent is 
tiS:en. Imaginary quantities, then, are merely creations of arbi- 
trary definitions, endowed with properties at the pleasure of him 
who defines them; and the whole dispute respecting their essence 
turns upon the very point that has been contested from the earliest 
times, between the hostile sects of realists and nominalists. 

It 
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It is now, however, universally agreed, that all abstractions and 
generalizations are mere creatures of the reasoning faculty, e^iisting 
nowhere but in the mind contemplating them. Such, in algebra^ 
are the supposed even roots of a real quantity, taken in the scale 
opposite to that which has given the universal antecedent ; the 
sign indicating the extraction impossible to be performed, veils 
the real quantity, and renders it of no actual value until the sign 
is taken away by an involution, the reverse of the supposed opera- 
tion which the sign represents; although the quantity itself is, in 
the mean time, by its arbitrary essence, made applicable to all the 
purposes for which real quantities are used, in every kind of for- 
mula. 

Several illustrations of these views of the nature of imaginary 
quantities occurring in logarithmic formulae, and series expressing 
circular arcs, are given by the author. By considering all quantity 
as affirmative per se, and admitting; jdus and minus merely as con- 
nective terms, we thus succeed in banishing mystery and para- 
dox from the science most powerful in eliciting truth, and where they 
oueht least to find a place. 

Nov. 25. — A paper was read, entitled, " On a simple electro- 
chemical method of ascertainini^ the presence of different metals ; 
applied to detect miuute quantities of metallic poisons." By Ed- 
mund Davy, Esq. F.ll.S., M.R.I.A., and Professor of Chemistry to 
the Royal Dublin Society. 

The Voltaic arrangement employed by the author consisted 
merely of small slips of different metals, generally zinc and platina, 
placed in contact and forming a galvanic circuit with the inter- 
posed fluid suspected to contain the poisonous metal j in which case, 
as was formerly sliuwn by Sir H. Davy in his Bakerian lecture, the 
metal held in solution was deposited in the form of crystals, on the 
negative sur&oe. The ainc was usually employed In the form of 
foil; the platina was, in some cases, a small crudblet or a spatula, 
but more frequently platina foil was used. It is generally necessary 
to mix a few drops of acid with the metallic compounds that are 
subjected to this test, and that are placed in contact with the pla- 
tina: on applying the zinc foil, the platina will soon become coated 
with the reduced metal. 

The author then enters into the detail of his experiments on the 
efficacy of his method in the detection of arsenic, mercury, lead and 
copper, in their diflerent states of oxidation and saline combina* 
tions ; and of the precautions necessary to be observed in the case 
of each metal. He was enabled to detect the presence of arsenic, 
by the exhibition of its characteristic properties, when only the 
500dth part of a grain ot that metal was deposited on the platina; 
and in some instances could appreciate even the 2500dth part of a 
grain, by the application of appropriate tests. 

The author next ascertained that the electro-chemical method is 
competent to the detection of very minute quantities of the differ- 
ent metals, when their cojunounds are mixed with various vegeta- 
ble nnd animal substances. Thus, the presence of arBciiic would 
readily be discovered when mixed with all the ordinary articles of 
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diet> — such as wheaten flour, bread, starchy rice, potatoes^ peas, 

soup^ sugar, vinegar, gruel, tea, milk, ejj'g*, f^'olatine, and various 
kinds of wine; also when mixed with the principal secretions of 
the alimentary canal, as bile and saiiva. Arsenious acid mixed 
with butter, lard and oils, or with sheep's blood, or ox bile^ was de> 
tected witii great ease. Similar results were afforded by corrosive 
sublimate, the acetate 'of lead, and sulphate of copper, added in 
small quantity to the most complicated mixtures of organic sub- 
stances. In some instances where the common tests do not act at 
all, or only act fallaciously, the electro-chemical method acts with 
the greatest certainty. 

Amdawnofff Meeting, Nov. 30l]i.— On this occasion the President^ 
Davies Gilbert, Esq. M.P. delivered the following Address : 

Having now^ for the la;st time, to address you in reference to the 
loss of eminent persons sustained by the Society in the preceding 
year, I cannot but congratulate you on the difference between the 
list now read, and that which we had the misfortune to hear twelve 
months ago. Several individuals of great distinction, of extensive 
acquirements and of splendid talents, are undoubtedly brought before 
us on the pi isent occasion : but advanced age or long absence from 
this metropolis tend in some instances to lessen the pain we should 
otherwise feel on the recital of their names. While in the former 
case, persons at the ver^ head of different departments in science, 
of our own ages, and dady conversant with our social habits, were 
suddenly taken from us, leaving the higher paths of science (as we 
feared at the time) without a foot that might in future trace their 
windings J and our more familiar society without that sparivling of 
intellect, which invigorates the understanding, and at once elevates 
and refines the common intercourses of life. 

Hie individual, who unquestionably demands our first attention is 
Mijor James Rennell, taken from us in his eighty-eighth year, la* 
mented by all those who are capable of appreciating his science^ 
and by every one conversant ^v'lth his acUve virtues or witli the sim- 
plicity and iKindness of his manners. 

I have endeavoured to collect some particulars respecting this 
distinguished person in his early years. 

Major Renn^ was descended from an ancient and respectable 
iiuntly in Devonshire, said to be of Norman origin. His father was 
a Captain in the Royal Artillery, and fell at the siege of Maestrich. 
James Rennell was born at his father's house, Upcott near Chud- 
leigh, in Devonshire, on the 23rd of December, 1742. He entered 
on the naval service of his counti v at a very early age, where his 
spirit and exertions soon attracted the notice of Sir Hyde i^urker, 
with whom he sailed in the Brilliant frigate to India. After the con- 
clusion of peace, his eager desire for active service induced hira to 
quit the navy, and he obtained a commission in the corps of engi- 
neers belonging to the East India Company. His zeal and ability in 
discharging the duties belonging to this station obtained for him the 
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friendship of mnny superior officers, and especially of the great Lord 
Clive and he was soon promoted to the station oi Surveyor General 
in Bengal. 

The fatigues attached .to this civil employment were sufficient to 
exhaatt the ttrength of any European constitution, conducted as 
were the surveys, with indefatigable industry, along the banlcs of the 
great rivers, periodically overflown and perpetually damp. But these 
were not all : Major Rennell in encountering dangers which are in- 
Separable from military renown, had suftered wounds so severe that 
he was, i believe, twice left exposed on the field of battle, and never 
recovered from their effects up to the latest period of his life. These 
altogether compelled his return to England, and atone prevented 
him from attaining the highest military stations. 

Retired to private life, the whole energies of his mind were direct- 
to scientific and literary pursuits. We have, founded on his exer<* 
tions m India : An Atlns of Hcngul. — A Map of the Mogul Empire.—- 
Marrlies of the Army in India. — A Map of the Peninsula. 

But the meutui poweis of Major Rennell were far from being con- 
fined to one region of the world* 

We have from hii pen a work on the Geography of Africa. And with 
a vigour of intellect that may well call to our recollection the greatest 
of the Roman Cen'^ors, he acquired nt an advanced age a competent 
knowledge of dreek for consulting the earty writers in that language, 
and gave to tlie world. The Geographical System of Herodotus, in- 
cluding the E.\pedition of Darius Hystaspes to Scytliia; The Site of 
Babylon ; The Temple of Jupiter Ammon ; The Periplus of Africa, &c. ; 
and A Dissertation on the Locality of Ttoy. 

The attention of this great investigator of every thing connected 
with the surface of our globe, extended itself from mountains and 
plains to the waters of the ocean j and produced a most curious in- 
vestigation of tlie eurrents prevalent in tlie Atlantic, and of accumu- 
lations caused by certain winds in the English Channel. 

And lastly, I would mention a very ingenious mode of ascertain- 
ing distances, and connecting with their Iwarings the actual localities 
of spots in the Great Desert, by noting the average rate at which 
camels travel over those worlds of sand. 

ThU is a very imperfect catalogue of the works published by Major 
Rennell ; and I am happy to add tliat several more exist in manu- 
script, destined, we may hope, at no distant time, to appear. 

Major Rennell has been honoured by the Copley Medal from this 
Society i by the Gold Medal from the Royul Society of Literature j 
iie was a Corresponding Member of the Institute of F^ce | and 
a Member of various other Societies. 

Our regret for such a man, exerting his intellectual powers with 
so much encrp;y and to ?uch useful purposes, throughout the course 
of a long life, and up to his eighty-eighth year, must always be 
strong and sincere; but we console ourselves with the reflection 
limi he had attained the utmost ordinary Ihait of human lifej amidst 
the respect and esteem of all who knew hhn^ and that hismenoiy 
is reveiid. 

Mr. 
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Mr. Cbenevix was undoubtedly a roan of considerable ability^ ac- 
quirement and industry. We have from him aeven different coinmu* 
nications to the Philosophical Transactions : 

An analysis of the arseniates of copper. — Observations on Dr. 
James's powders, with a method of preparing a similar substance in 
the hmnid way.-^Observations and experiments upon oxygenated and 
hyperosygenated muriatic add.— -An analysis of corundum.— Obser> 
vations on the chemical nature of the humours of the eye. — Inquiries 
concerning the nature of a metallic substance, under the title of 
Palladium. — On the action of platinum and mercury on each other. 

In the latter years of his life, which couid not have reached ttiree- 
score, be appears to hafe abandoned chemistry, and to have fallen on 
speculations wholly unworthy of being noticeSl from this place. 

The only remaining individual who has taken a direct active part 
in our labours, by contributing to the Transactions, is Mr. James 
Lewis Smithson, and of this gentleman I must be allowed to speak 
with atfection. We were at Oxford together, of the same College, 
and our acquaintance continued to the time of his decease. 

Mr. Smithson, then called Macie, and an undergraduate, bad the 
reputation of excelltng all other resident members of the Univenity in * 
the knowledge of chemistry. He was early honoured by an intimate 
acquaintance with Mr. Cavendish ; he was admitted into the Royal 
Society, and soon after presented a paper on the very curious 
concretion frequently found in the liollow of bambft canes, named 
Tabasheer, This he found to consist almost entirely oi silex, exist- 
ing in a manner similar to what Davy long afterwards discovered in 
the epidermis of reed? and grasses. 

Mr. Smithson enriched our Transactions with seven other commu- 
nications : — A chemical analysis of some calamines, — Account of a 
discovery of native minium. — On the composition and crystalliza- 
tion of certain sulphurets from Huel Boys in Cornwall. — ^On the 
composition of zeolite. — On a substance procured from the elm-tree, 
called Vimme, — On a saline substance from Mount Vesnvius.^ 
Facts relative to the colouring matter of vegetables. 

He was the friend of Dr. Wollaston, and at the same time his rival 
in the manipulation and analysis of small quantities. AyaSij J' ecis ^'Js 
/Sporenri. Mr. Smithson frequently repeated an occurrence with 
much pleasure and exultation, as exceeding any thing that could be 
brought into competition with it^ — and tins must apologize for my in- 
troducing what might otherwise be deemed an anecdote too light and 
trifling on such an occasion as the present. 

Mr. Smithson declared, that happening to observe a tear gliding 
down a lady's cheek, he endeavoured to catch it on a crystal vessel : 
that one-half of the drop escaped, but having preserved the other 
half, he submitted it to reagents, and detected what was then called 
microcosmic salt, with muriate of soda } and, I think, three or four 
more saline substances ; held in solution. 

For many years past Mr. Smithson has resided abroad^ principally^ 
I believe, on account of his health : ' but he carried with him the 
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esteem and regard of various private frienda, and of a still larger 
number of iiersont who appreciated and admired hia acquiremenla. 

Of gentlemen who have not taken a direct abare In the labonn o. 
thitt Society* I would notice Mr. Henry Browne. 

No one, I believe, was ever more distinguished in the important 
station of cominanding those vessels which secure to Kngland the 
commerce of natioa^i unknown to former ages ; nor did any one 
more largely contribute towards introducing the modern refinements 
.of nautt^ astronomy, which skilfully pursued, and under iavouTable 
circumstances determine the place of a ship with greater accuracy, 
than what in the early part of the last century would have been 
thought amply sufficient for hearllands, roadsteads, or harbours of the 
first importance. And I cannot omit this opportunity of congratu- 
lating all those who addict themselves to astronomical pursuits, or 
who feel an interest in the perfection of geography apd navigation, 
on the great improvements recently suggested and likely to be made 
In our national ephemeris ; improvements which, ki part at least, 1 
hoped to have got adopted twelve years ago : but now under more 
tunate auspices I flatter myself that they will be carried into execu- 
,tion, and their practical advantages cannot fail of being very great. 

Retired to private life, Mr. Browne usefully amused his declining 
years by a continuance of his favourite pursuits ; and up to the latest 
period of his life he patronised, encouraged, and promoted practical 
astronomy. 

Lieutenant-Colonel Mackenzie has» I understand, cultivated sci- 
,ence in the East, but no particulara have come to my kno'vledge. 

Sir Lucas Pcpys is well known to have attained considerable emi- 
nence in his profession. 

The Rev. Stephen Weston will long be remembered for his learn- 
ing, abUities, good nature, and for his eccentric compotitions on va- 
rious subjects, and in different languagea. And for one at least, 
I may truly say, that it would grati^ me to find a more permanent 
reputation secured for this excellent man, by aooUectioo being gifCn 
to the public of his numerous Opuscula. 

The late Duke of Atholl demands also attention, not on account of 
his hiph station^ but as a patron of science, and especially of that 
most unportant, interesting and rapidly improving brandi of scwBce^ 
Geology, 

Geology, deriving its birth from the continent of Knr ope, seems to 
have been drawn to this island by the genius of Dr. Hutton, and 
here to have grown with the vigour of youth under the fostering hands 
of many who now hear me, and also of n gLntlemRn to whom the 
Duke of Atholl afforded every assistance tu be derived from his large 
proper^, and his extensive influence. 

The Duke of Atholl has also at once enriched and decorated his 
country j and afforded an instructive example to all other proprietors 
of similar wastes, by clothing tracts of land, incapable of a different 
cultivation, with the most vahmble of the pines. His forests ot larch, 
which have acquired maturity in the coarse of a single life, promise 
not merely to supersede the use of foreign deal, but to allow of our 
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reserving the tree always esteemed the peculiar pride and boast of 
this island, for the construction of sliips war on the largest scale. 

Another individual remains, whom no technicality in regard to 
punuiti can prevent our noticing with honour^ on this occasion : 
whoaa very aeportmeni indicated the elegance of his mind i and 
.the jastnefS of whose remarlcs on every thing connected with art^ 
gave assurance of the perfection invariably found to exist in all sub- 
jects created by the touch of his mugic pencil. 

Sir Thomas Lawrence stands proudly preeminent among^ native 
artists, and perhaps among artiiits of tiic whole world, in tliat de- 
partment to which he exclusively applied the powers of his genius: 
nor wonM, 1 am persuaded^ the great painter of the preceding age 
have been unwilling toacfanit him as his equal in the delineation of 
portraits — not the servile copies of individual features, but poetic 
likenesses, where every exceilcnce is hejf^htened, where the mind is de- 
pictured, and where the particular person seems to eniLtudy the class 
ui virtues, of intellectual powers, or of umiaijle qualities designating 
the moral order in which he is arranged. 

This constitutes unquestionsbly a department of historical paint- 
ing, not inferior^ perhaps, nor even less difficult of acquirement than 
the others, where all is imaginary. 

The name of Reynolds must, and, for various reasons, ever will 
stand first on the iist of those who iiave cultivated in this country the 
whole extent of an art, the most refined, requiring talents the most 
rare, and at the same time the most delightful of afi that have sprung 
firom the human mind ; — but that of Lawrence will be hailed by the 
Academy as th^r Sfyes altera, and their Decus gemellum. 

I am not aware of the loss of any Fellow of the Society on our 
Foreign list. 

Gentlemen, 

Your Council for the past year have awarded one of the Royal 

Medals to Dr. Brewster, for his various communications on Ught, 
printed in the last volume of your Transactions. 

Unable as we are to investigate the real essence*? of physical bodies, 
it is impossible nicely to discriminate their relative importance by 
observing the external or accidental properties they may assume : 
but light is so preeminent in all its relations j as the cause of vision ; 
ja tha rapidity of its flight, or of its vibration | in its connection 
with heat i in its adorning every thing In nature by a secondary 
quality ; — that no more could be wanting to secure its place at the 
head of that class of transcendant or imponderable SUbstSnces^ whidl 
appear to animate the matei ial world. 

Other properties have, however, been recently discovered, not less 
wonderful than those that were previously known, and which promise 
to decide the long agitated question between corpuscular projection 
and the vibration of a fluid at once inconceivably elastic and rare. 

In all these discoveries Dr. Brewster has taken an ample share. 
And aa a public testimony of the sense entert:\ined by the Uoyal 
Society of their importance, and of his ability and exertions, I have 
the honour of presenting to him the Royal Medal. 

G 2 The 
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The discovery of any new elementary substance has ever been 
deemed an occurrence worthy of being marked by some public de- 
clafation of applause. 

The ascertaining chlorine to be, in the actual state of our know- 
ledge, one of this class, has justly been considered as among the 
roost brilliant of Sir Humphry Davy*s achievements in chemical sci- 
ence. Iodine has been added to the supporters of combustion, oc- 
cupying, Hke oxygen and chlorine^ the negative extremity of the scale 
in Electro-chemistry. 

More recently another substance, apparently intermediate be- 
tween chlorine and iodine, has been derived from the same sonroe as 
that yielding the latter,— from the water of the sea; and from its pe- 
culiar odour denominated brome, and subsequently bromine. An 
ample account of the properties distinguishing this substance may 
be found in a memoir by the discoverer, Mons. Balard of Montpelier, 
read betore the Academy of Sciences, published iu the Annales de 
Chmie, vol. xxxii. p. 337; and abridged in the twenty-seoond volume 
of the Quarteriy Journal of Science, p. 384. 

It will be seen by referring to the Second Part of our Transactions 
for the present year, that Dr Daubcnv has detected bromine in 
various springs ; and it appears tliat the anion of this substance, 
on the living system, unites with its chemical qualities in associ- 
ating it with iodine. So marked and so decisive indeed are its effects^ 
that various medical waters are conjectured to owe their beneficial 
qualities to the presence, in extremely minute portions, of this ele- 
mentary body, unknown and unsuspected piwvlously to the re> 
searches of M. Balard. 

To him, therefore, I am directed by your Council to deliver the 
other Royal Medal, in testimony of the high respect entertained for 
his ability, industry, and skill displayed in the discovery of bromhie. 

The Copley and the Rumford Medals have not been awarded* 

The Society next proceeded to the election of the Council and 
Officers for the ensuing year^ when the following were declared to 

be the lists 

Council, — Peter Barlow, Esq. ; John Barlow, Esq. ; William Ca- 
vendish, Esq.; Sir Astlev Cooper, Bart.; Henry Ellis, Esq.: Mi- 
chael Faraday, Esq. ; Colonel Fitsclarence ; Davies Gilbert, Esq. ; 
Captain Henry Kater ; Viscount Melville ; Sir George Murray, 
Bart. ; Rev. George Peacock ; Sir Robert Peel, Bart. ; A. Wilson 
Philip, M D. ; John Pond, Esq.; George Rennie, Esq. ; N. Aylward 
Vigors, Esq. 

President : His Royal Highness the Duke of Sussex, K.G.— 
Treaturer: John William Lubbock, Esq.^Sicrdanetf Peter Mark 
Roget, M.D , and John Geoi|;e Children, Esq. 

pec. 9.— > A paper was read, entitled, ** On the perforinance of 

fluid refracting' telescopes, and on the applicability of this prin- 
ciple of construction to verj' large instruments." By Peter Bar- 
low, Esq.F.R.S. Corresponding Member of the Institute of France, 
of the InipenaiAcaderay of Petersburg, &c. 
In the fint part of this paper the author adduces proofs of the 
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efficacy of telescopes con&lructed with iluid leases, on the princi- 
ples developed in bis two former papers, puUisbed in the Phil. 
IVanSo ID separating double star8> resolving nebalse, and exhibiting 
differeat appearances in the discs of tbe planets. He institutes^ wicb 

this view, a comparison between the performance of his telescope 
of 8 inches aperture and 12 feet in length, with Mr, Herschel's 
telescope, made with his new 20 inches speculum, and witli Sir 
James South*8 new refractor, of 12 inches aperture and 20 ieet fo- 
cal len^tb* In Mr. Barlow's telescope i| Persei, which is marked at 
doublem South and Herschel's catalogue, is seen distinctly sextuple. 
The stars composing o Orionis, marked in the catalogue as two dis- 
tinct sets of star?, each triple, are shown in Mr. Barlow's telescope as 
being both qu;idru])le, with two very fi no stars between them. A 
very fine double star was discovered by Mr. Uerschcl between the 
two which compose /3 Capricorni, and was oonndered bv him as a 
very severe test : this star is seen distinctly in Mr. Barlow's tele- 
scope, but not double. 

Messicr's ^^-^nd nebula is resolved by Sir James South's tele- 
scope into an immense number of brilliant small stars. In Mr. Bar- 
low's telescope the same resolution is efiSected, though somewhat 
less completely. 

The two last-mentioned instances he considers as affording ex- 
cellent criteria of the exact limits of the power of the instrument. 

Mr. Barlow next examined Jupiter and Mars in order to com- 
pare the definlnc^ powers of the two instruments. Both these planets 
were more j^liarply defined in Sir James South's telescope than in 
that of the autlior, but in this respect the superiority of the former 
instrument was by no means great : and in the exhibition of the 
shadow, of one of Jupiter*s satellites passing over his disc, there 
was no apparent di£ferenoe between the two instruments. Their 
powers seemed as nearly as possible equal when applied to Mars. 

An experience of three years has not shown the slightest per- 
ceptible change in either the quantity or quality of the fluid em- 
ployed as the lens of tiie author s three-inch telescope ; neither has 
the glass inclosing it suffered any diminution of its transparency. 
The author conceives it therefore to be su£Sciently establishedj 
that sulphuret of carbon is capable of supplying all the properties 
of flint-glass, which are required in the construction of a telescope; 
and moreover, that in consequence of its high dispersive power, it 
admits of being placed so far behind tlic [)rincipal lens of plate- or 
crowa-giass, as to require to be only one halt of the diameter of the 
latter. This combination also gives a focal power of one and a 
half times the length of the tube ; and consequently the telescope 
may be reduced in length to two-thirds of that which a glass tele- 
scope of the usual construction would require for an equal amount 
of spherical aberration. In the conclusion of his paper, the author 
proposes what he considers as a great improvement in the plan of 
construction for very large telescopes on this principle ; it consists 
in nudcing the object*lenses double, by which their spherical aber- 
ration may at once be reduced to about one-fourth of its present 
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amouBt* and wall then admit of eaiy corracUon by a fluid lens, 
without reqiiifiog the inconvenient curvatures for its surfaces which 
ere now necessary. This construction will also be attended with 
the advantage of requiring a much smaller thickness in the plate- 
glass, and will thus iacilitate the selection of proper pieces oi^as# 
for beiug worked into an object lens. 

Ffom all these considaratioiiSf the author entertains the confi- 
dent expectation of being able, with proper assistance, to construct 
a telescope of 2 feet apertuie and 24 feet in length, which 
would as much exceed the most powerful telescopes of the pre- 
sent day, as these exceed the refractors which existed at the 
ciose of the last century. 



LINN^AN SOCIETY. 

Not. 2. — The session was commenced b^' the reading a part of 
a paper^ by John Hogg, Esq. FX.S. (coBtinaed al the subsequeni 
meetings ) , intitled Observations on some of the Classical Plants of 
Sicily. The author, who had made ageneral collection of the plants 
of the island in l^^^^f^ in consequence of the recent publication of 
the Sicilian Fipra, ot Presl and Gussone, limits himself in this com- 
munications to the classical pitmts, which he has illustrated by very 
interesting citations firom Theophrastus, Dioscorides, Plmy, the 
Syracusan poets Theocritus ana Mosohus^ and ether writeia ef 
antiquity. 

Nov. 16. — Read, An account by Lieut.-colonel Bowler, accom- 
panied by drawings, of a curious species of Palm, apparently iden- 
tical with tlie Doura Palm of Upper Eg-ypt {Hi/phcetie conarea of 
Gsertner), found in the Cutcherry Compound at Masulipatam, and 
also near Kongaram in the Teloogoo Compound, both in the Go-* 
▼emment of Madras. The trees were from 18 to 50 feet hi^, 
with their stems generally twice forked, bnt some were found with 
an elongated simple stem havinj^ as many as six heads. The fronds 
are used by the natives for thatching, and the hard fibrous nuts, 
when steeped in water and beaten, are made into brushes for wliite- 
washing their houses. Colonel Bowler observes, '* The Suua&ies, 
whenever they can procure them, cany iJie stalks of the fironda in 
their hands, and impose upon the ignorant natives, by attributing 
to them many surprising virtues, and pretending they cut them 
from a curious tree which was in a large forest at an incaicuhible 
distance. 

** The inhabitants of Kongaram and the neighbouring hamlets 
look upon this tree as the guardian of tiieir jungle, and hold it in 
some degree of veneration ; conceiving it has, as I am told, its San- 
sent name Kulpa Vroochtm* unpfies, the power of fulfilling the de- 
sires and wishes of mankind, at least such as from firmness ^heart 
and morals have faith in its supposed virtues." 

• A holv tree in the gardens of Indra. It is ai l in tlic Pooranas to hare 
been found in the ocean when Krishna churned it, and that xt was given to 
lttdr8,teUtag bin that it would grant the wishes of an beings. . 

The 
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The tree had probably been introduced from Egypt by the Arabs. 

Hie paper wid drawings were eommaDieated by the Coiraoil ef 
the Royal Asiatic Society. 

Dec. 9. — Read a paper On the plant which yieidt the Gum Am- 
meniacQni, by Mr. David Don, Lib. L.S. 

Although the gum Araraoniacum has held a place in the Phar- 
macopoeia from a very early period, yet the plant itself has hitherto 
remained wholly unknown. It proves to be a new genus, belong' 
ing to the ^roup of Umhdlifer€B^ named by DeCandelle jRmce- 
danea, differing essentially from Ferula and Opopminx in its laree 
cup-shaped epigynous disk, and in having solitary resiniferous canals* 
The specimen was obtained, in the districts where the gum Ammo- 
niacum is collected, by Lieut. •colonel Wright, of the Royal Engi- 
neers on his way through Persia from India, and was by him pre- 
sented along with other dried dants to the Linniean Society. Every 
part of the specimen is covered by drops of a gum, possessing all the 
characters of gmn Ammoniacura, and this circumstance alone would 
seem sufficient to remove all doubt on the subject, but Mr. Don has 
carefully compared it with the fruit and fragments of the inflores- 
cence found intermixed with the gum in the shops, and he finds 
them to accord in ever^ respect, so that the plant may now be con- 
sidered as fully ascertained. Dioscorides derives the name Ammo* 
niacun from Ammon or Hammon, the Jupiter of the Libyans, whose 
temple waa situated in the desert of Gyrene* near to which the 
plant was said to grow ; but as the plant is now ascertained to come 
From the north of Persia, and not from Africa, Mr. Don is disposed 
to consider the name Ammoniacum or Arraoniacum, as it is indif- 
ferently written by ancient authors, as merely a corruption of Ar- 
meniacum. We subjoin Mr. Don's essential character of the 
genus, and some of the more important parts of the detailed fte^ 
ficription. 

DoREMA. Discus epigt/nus cyathiformis. Achenia compressa, 
margioata: cost is 3 intertnediis distinctis^ filiformibus. VaUecula uni- 
vittatae. Covimissura 4-vittata. 

Uerba (Persica) robusta^fadejer^ Opopanacis. Folia ampla, sub' 
i^muuUu Umbella prolifera, suhraeemioa, UmbellulflS gfcAoste, 
hwUerpedunculatiB, FloreB ie$iileit ianughi inmeni f 

The species is Dorema Ammoniacum* 

Mr. Don concludes his paper with a few observations on the plant 
which yields the analogous gum Galbanum, which he regards as 
constituting also a new genus allied to SUer^ but diiferuig essentially 
in the absence of dorsal resiniferous canals to the fruit, and in the^ 
commisaure being furnished with two only. He proposes for the 

Elant the name of GaJhanum ^khude. The Bubon Galbamm of 
linnseus possesses neither the smell nor teste of Galbanum, and is 
altogether a totally different plant. 
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Nov. 3. — In consequence of the Resolutions passed at the general 
meeting held on the 18th of last June, changing the evenings of* 

ordinary 



Digitized by Google 



ordioRnr meeting firom the 6nt and third FVidays in each month, 
from Novemher to June, indostve, to the dtemate Wedneidaya, 

the Society assembled on this evening for the session. 

The reading of a paper entitled <* Remarks on the Formation of 
Alluvial Deposits/* by the Uev. James Yates^ M.A. FX.S.,F.G.S., 
was begun. 

Nov. 17.— The reading of the paper on the Formation of Alluvial 
Depoeita, by the Rev. James Tates, began at the last meeting, waa 
condiided. 

After adverting to the importance of this branch of Geolog}' to 
the successful study of all the more ancient sedimentary deposits, 
and to the explanation of the methods by which bare rocks are 
converted into productive soils, the author proposes to describe 
some of the processes which regulate the proiiaGtion of alluvium, 
and the principal forms which it assumes. 

1. — He considers first those processes of disintegration, not de- 
pendent upon the action of running water, by which materials 
are supplied for the formation of Eluvium. These are of two 
kinds. 

1 .—Earthquakes and landslips, by which large masses are detached 
suddeidy firom the mountains, and Ihlt occasionally with so great 
an impetus as to extend across valleys. 

2. — Other processes, such as frost and oxidation, which are far 
more important in their effects. The agents of this class always di- 
vide rocks according to their natural structure of separation, so 
that every fragment of the debiib is bounded by the plane of its 
cleavage. The fragments as they fall produce two principal forms i 
(a) the lengthened talus, which in general covers the base of all 
calcareous, and conglomerate or sedimentary rocks ; and (b) the 
acute cone, which is discharged from the ravines of highly inclined 
schistose rocks, having a cleavage which meets the planes of stra* 
tification at an acute angle. 

II. — The materials thus furnished are distributed by streams, 
which round off their angles by continual (Hction, so as to convert 
them into pebbles, sand, and mud. The hard and heavy fragments 
driven along by streams^ abo wear down the rocks in place, the 
latter being acted upon according to their degrees of sollnem and 
their proneness to disintegration. 

Wnen the detritus thus produced is discharged from a lateral 
into a principal ravine, or valley, the divergence of the stream gives 
it the form of a cone ; but as the force of running water carries 
loose materials much further than they would fall by their own 
weight, the form thus produced is not an acute but an obtuse cone. 
In the .Alps some of these obtuse cones attain 500 feet in height, 
and three miles iu diameter, bearing upon their surfaces forests 
and villages. 

The quantity of solid materials descending over tlie apex of an 
obtuse cone, is sometimes so great as to stop up the valley. The 
wtUts of the principal stream then accumulate above the obstruc- 
tion, and after the subsidence of the lateral stream, tear away the 
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base of the encrotching cone. TbU form the author dcfignatM 
as the obtose cone dipt at the bate, 

Narrofv valleys and plains are frequently divided by transvtiBe 
ledges of gravel. The forn)ation of these is attributed to the opera-i 

tion of rivers, which it supposed had first accumulated their de« 
tritus io daiui>> and that ihese daais^ iiaviug been successiveiy brukca 
down afler the subsidence of floodsi were re-produced upon a rise 
pf the streams. 

Numerous causes ^re assigned which vary the depth of streams. 

lliese are, rains; the melting of Alpine snows and glaciens the 
breaking up of ice in rivers; and the bursting of lakes. 

III. — -Whenever detritus is conveyed by running into standing 
water, a separation takes place between those finer particles winch 
are held io sospeosxoo, and those whi^ it ooly rolls aJong (Im 
bottom. 

As the debris of horizontally stratified rocks forms a length- 
ened talus at their base, so the loose and heavy materials washed 
down the side of a mountain, and conveyed into a lake, as soon as 
they rt^auh its inurgia tali in a ste^p slope oi ilie same description. 
Layer after layer is thus deposited^ the result of which is, that a 
terrace is -gradually formed, dipping under, the surface of the lake 
with a gentle slope^ and then abruptly terminating in a steep de^ 
clivity. 

The author next endeavours to show, that what is commonly 
called a Delta is more strictly speaking the Sector of a Circle. 

After describing nupaerous examples of forms of alluvial matter, in 
artificial-reservoirs an^ip49ke8, the author alludes to the probable 
estistepce of siroilajr disposits upon a vast scale in the deep and still 
waters of the ocean; and considering the English, St. George's and 
Bristol Channels, to be of the nature of estvraries, he observes, that 
the arc of the Sector is found encirclini; tlie south-western extremity 
of Ireland on the one hand, and tlie nortii-western angle of France on 
the other, and coinciding with a line along which the water deepens 
suddenly from one to more.than two hundred Frenqh fathoms. 

It is then shown that lakes are filled up, not by depositions in 
their deep, central water, but by the gradual advance of all their 
lateral terraces and cones. 

IV. — When two streams meet, (hey neutralize each other's mo* 
tion, and a deposition takes place at the point of quiescence. 

Peculiar appearances ensue, when streams meet at different levels* 
If a lateral stream brings down a disproportionate ouantity of de- 
tritus, its bed is raised, but is abruptly terminated by tmsaqitioa 
of the principal stream. Hence the valleys of mountainous re- 
gions exhibit not only level terraces formed in lakes^ but others 
edge of which have a steep declivity. 

Finally, the author presumes that the forms which tdluviupi putu 
' on IB rivers, are produced also in seas» and in the ooeaot l>y.the 
opposition and union of currents flowing either at the same or at 
different levels. 

A short Memoir was then read, entitled " Remarks on the Ex- 
istence of Anopiotherium and Palxotherium in the lower I'>€iih> 
iyi5. Vol. 9. No. ^y.Ja«. 1831. H water 
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water Formation at Binstead, near llyde, in the Isle of Wight," by . 
S. P. Pratt, Esq. F.G.S. F.L.S. 

The author lately discovered, in the lower and marly beds of the 
quarries of Binstead, in the Isle of Wight, and which belong to the 
lower fresli-water formation, a tooth of an Anoplotherium, and two 
teeth of the genus Pala otheriura, animalii characteristic of strata of 
the same age in the Pari^ basin. 

These remains were aecompanied, not only by several other frag- 
ments of the bones of Pacbydermata (chiefly in a rolled and in- . 
jured state), but also by the jaw of .a new species of Ruminantia, 
apparently closely allied to the {jenns Moschus. From the oc- 
currence of the latter fossil, the author infers that a race of ani- 
mals existed at this geological epoch, whose habits required that 
the surface of the earth should have been in a Tery dilfcrent state 
from that which it has been supposed to have presented^ in con- 
sequence of the frequent discoverj of the remains of animals who 
lived almost entirely in marshes. 

Dec. ! — Apaperwas read, entitled An Explanatory Sketch 
of a Geological Map of Moravia, and the West of Hungary," by 
Dr. A. Bou6, For. Mera. G.S. &c. 

The author in presenting this Map to the Geological Society, 
states that it has been made with the assistance of Messrs. Teubner, 
Rittler» and Von Lill von Liiienbach ; and that with the latter 
gentleman in particular he has recently worked out many details, 
which it is liopcd mzij rectify certain errors in the great Geological 
Map of Germany, published by Schropp of Berlin. 

Moravia has been in part described by Andrl, Von Albin Hein- 
rich. Von LiU» Von Oeynfaausen, and Beudant; but the two last- 
mentioned writers, it is stated, have not visited the country. 

This region is made up of the union of three principal chains 
of hills, the Eastern or Bohmerwaldgebirge, the Sudeten or Silesian 
mountains, and the Western Carpathians, the contact of the two 
first of which is hidden by a red sandstone of the coal-measures, and 
green, chalk niarL 

The hilly region called the Gesenke, consists of graowack6, and 
extends across Moravia to near the Bohemian range. The Gesenke 
is separated from the Carpathians by the tertiary and alluvial val* 
leys of the Upper Oder. 

The more ancient and longjitudinal valleys, in Moravia, have a 
general direction from W.S.W. to E.N.E. ; and are with some few 
cxceptioniy cut through transversely by the present streams. 

In the part of Hungary and Galhcia indicated on this Map, the 
rivers on the contrary flow for the most part in longitudinal valleys, 
parallel to the Carpathians, as tlie Nitra, Gran, Vistula, and the 
Waag, although the latter for a certain space runs through a trans- 
versfld rent in primary rocks. 

In the Western groups are numerous Scotch and Scandina- 
vian minendt. - Many or the oldest stratified rocln are crossed 
by large dyke-like elliptic bodieS| running from south-west to 
north-east. The respective characters of the primary Sudeten 
and Tatra mountains are then described. The granwack^ dis- 
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tricts are stated to differ little from those of the Hartz and tfae 
South of Scotland ; and the caverns which abound in the blueisb ^nj 
limestone, subordinate to this formation, ^^y* the author conceives, 
have been produced by the acidulous waters nhicli are still so 
abundant in the cuuntry, as at Gefatter Locli, &c. This old lime- 
Btone formation aboaods in MadreporeBj Caryophjrllia} Eocrinites^ 
«Dd Orthoceratites. 

' The author is of opinion^ that the sienite was erapted during the 
period between the formation of the grauwack^, and the primary 
chnin of Bohemia. This sienite has very various characters, being 
feunietimes porphyritiC) at other times associated with talcose and 
quartzose rockii, 6.c. 

Abtfvetbe sienite lies a coarse, red conglomerate, which is con* 
aected in Bohemia with a great deposit of red sandstone with 
coal. Here the author corrects an error in Schropp's Map, where 
the district is coloured as new red sandstone ; instead of which, he 
considers it to be of the age of the Scotch red coal-grits. 
. The other coal deposit of the basin of the Oder is in aluminous 
and btjtuminous slate, with gray sandstone, and many vegetable im- 
pressions, bat without red sandstone. 

The ZeckoHn is whoUy absent in these, parts, and the true red 
marl is very scarce. 

The Muschelkalk, however, occupies some space in Upper Silesift 
and Poland, and contains most of its characteristic fossils. 

The Jurassic and Alpine limestones extend over a large portion 
of the Map ; and. the dolomite, the upper beds of which abound 
with Madrepores^ Encrinites, Diceras, and Terebratulte, is overlaid 
by the Carpathian or Vienna sandstone (Andrychow, Ac.). 

The Carpathian sandstone fills a cavity between a ran^e of true 
Alpine limestone on one side, and Jura limestone on the other, and 
is easily divisible into three parts. 

1. The lowest division is marly and calcareous, containing Fu^ 
€oides inMctttus and F^furcalut, and has been mistaken on Schropp's 
Map for transition limestone. It is cut through by dykes of ser« 
pentine and greenstone. 

2. The middle group is more quartzose. 

S. The highest is characterized by reddish marls, several beds 
of ruinitbrm, compact limestone, some Fucoides, Encrinites, Lepa- 
dites, Tellinites, resembling those of Solenhofen j Possidonia, Tere- 
bmtulae. Ammonites, and Belemnites. This triple system of the 
Carpathians is overlaid by a group of sandstone which the author 
considers to be the green-sand ; ' this is composed of conglome- 
rate, nummulite limestone, and green, calcareous beds with Gri/- 
phcea columba, Ostren vcsicnlnru, &c., also with superior heds re- 
sembling the Planer Kulk ot tiie Germans, iiie greunsaud of Mo- 
ravia has all the characters of that of North-western Europe, pass- 
ing upwards into a superior, marly greensand, with fossils, and for- 
mmgfong, continuous plateaux. For details the author here refers 
to previous pnhlicatioos of his own, and to sections with which his 
Map is accompanied. 

H2 Chalk 
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Chnlk docs not exist in the Carpathians, nor could the author 
recognise it ot Cracow, the limestone of which he refers to the . 
Upper Jurasilc, although he states that chalk is found in the plains 
of Poland, Eastern GalUcia, rodolia, Volhjrnia^ and Southern 
KuMla. 

Tlie tertiary deposits of the coantries desctibedf though be- 
longing to two distinct basins, have everywhere the same cha- 
racters. The low grounds of Gailicirt are supposed to have 
formed a part of the p^reat basin of Northern ir^urope, uhich must 
have connected the Baltic with tiie Black Sea, and perhaps with 
the seae and lakes of Asia. The teniarj beds of Moravia, od the 
contrary, he coosiders to have been deposited in an arm of that 
sea, which liittst have occupied the great depressions of Hungary 
and Austria, communicating with the Mediterranean through Ba- 
varia and Switzerland, inasmuch as these deposits, whether on 
the North or on the South of the Carpathians, have a common 
character. The various tertiary groups are identified with those 
of the sub-Apeunines i the blue marls, and yelloir, sandy marls* 
besides the characteristic shells, contain salt, sulphur, gypsum, 
&c. ; and in some parts there are freshwater shells, including the 
Mytilus of the Danube. In respect to the place of the salt of 
Wieliczka, the author, diii'eruii^ from MM. von Lill and Keierstein, 
\rho had placed it in the Carpathian sandstone, considers it to be 
of tertiary age, becaaseit is associated with sub-Apennine Aells» 
and is connected with upper marine sandstone, and limestone. 

Above the blue saliferous marls is a vast extent of molasse witlr 
Pectens, 0>tre», and many fossil vegetables. The beds of this de- 
posit are higlily inclined along the foot of the Carpathians. At 
Nicholschitz and Krepitz in Moravia, and at Zazlusin and Dobro- 
roil in Oallicia, it is represented by marly, siliceous deposits, with 
semiopal, and fishes, as well as Hyraenopterous, Dipterous, and 
Coleopterous insects. 

Tlie sandy banks, with Ostreae and Cerithii, which abound in 
Moravia, Hungary and Gallicia, are referred to an age interme- 
diate between the blue saliferous marl and the molasse just de- 
scribed, and are considered to be older than the conglomerates 
and coral limestone of Austria. 

The older alluvium of these dittricU, and particidarl]^ that of the 
valley of the Oder, besides boulders and gravel, containSy existing 
species of fre^'h water shells mixed in beds of marl with bones of ex* 

tinct animals and fossils. 

Of basakic rocks, the cone of Uandenberg is scoriaceous, and has 
been protruded througii grauwackl. Near Barrow a felspathose 
rock has pierced the Carfniithic sandstone, converting it into jaspi- 
deous rocks resembling those of the Giant's Gausewayv and the 
Isle of Skye, &c. 

The author refers to M. Bcudant for full particulars of the tra- 
chyte, but begs to distinguish certain trachytic conorlomeratesj as 
bemg of a(}ueou8 oiigin, from the trachytic or igneous breccia. 

An original ''manuscript " Map of all the districts described in the 
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previous Memoir of Dr. Bou6, was presented by M. von Lill von 
Lilienbacli, who amongst other novelties has discovered two cones 
of trachyte near the mercury mines, in the Carpathian sandstone 
ofKrotciensko. ■ ■ m 

ZOOLOGICAL SOCIETT. 

NoY. 9.— R« W. Hay, Eaq. In the Chair. 

The Chairman opened the business of the Meeting, by stating the 

objects contemplated by the Council in the formation of the Com- 
mittee. He explained these objects in conformity with the sub- 
joined Extracts from the Minutes and Keport of the Council. 

Exirnct<; from the Minutes of Council. 

July 21. — ** On a consideration of the advantages likely to ac- 
crue to the Society, by cultivating an extensive correspondence on 
subjects of Natural History ; it was Resolved, that a Committee be 
appointed^ to be entitled * The Committee of Science lind Corre* 
ipondence/ for the purpose of suggesting and discussing qoeationa 
and experiments in animal physiology, of exclianging communi- 
cations with the Corresponding Men)T3crs of the Societj', of proino- 
ting the itnportation of rare and useful Anintals, and of receiving 
and preparing reports upon matters connected with Zoology. 

** That the Committee be requested, in the first Instance, to pre- 
pare a Report upon the Animals, for the importation of wbich^it is 
most denrable that the Council should take measures^ whether for 
purposes of utility or exhibition, under the head? of the seve- 
ral countries in which they are produced ; and pointing out the 
means which siiould be taken for their preservation, either on the 
passage or after their arrival; and secondly, to obtain all informa- 
tion possible^ upon the subject of the importation and breeding of 
Fish," 

Oct. 6.—** It was ordered, that the Committee of Science, nomi- 
nated at the Council of the 21 st of July, should be requested to meet 
at the Society's rooms, at eight o'clock on Tuesday the Dth of 
November^ and on every subsequent second and fourth Tuesday of 
the month. It was a^o Resolved, that the Committee should have 
power to add to their numbers ; and that the members of the Coun- 
dl should be ts officio members of the Committee." 

'^Ariu^fiom tht Report of the CottneU* 
Not. 4i.— <*It has been objectea to the Council, that but little of 
their attention has been directed to the advancement of Zoological 

Science; and the apology which they have to offer is, that their time 
has been necessarily devoted to the very complicated and extensive 
arrangements under which the formation of their present establish- 
ments has been begun and accomplished. They have latterly been 
particularly anxious to place the responsibility of detail upon their 
salaried officers, so that their owli time may be principally applied 
to more general superintendence, and particularly to the encou- 
ragement of scientific researches : they have, therefore, endeavoured 
to establish meetings of such members of the Society as have prin- 
cipally applied themselves to science ; at which; communications 
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upoD Zoolo{|ical subjects may be received and diaeiiifed, and occa- 
lional seleetions maae for the purpose of publicatioD. They propose 
froiD time to time to publish in the cheapest form an abstract from 
the most interesting of these comnnmicaiions ; and they trust that 
the first ot these papers will be ready for delivery on the first of 
January, 1831. They further propose, that these meetings shall 
take place on the second and fourth Tuesdays in every month \ and 
they have invited, for the 9th of November next, such members 
of the Sodety as appeared lilcely, irom thdr scientific pursuits, to 
talce an interest in their views. 

*«The Council have moreover suggested that letters be sent to 
the superintendents of the principal Menageries in Europe, viz. at 
PariSf Letfdetii Munich, Vienna^ Madiui, &ic. proposing mutual 
communication 'of all observations upon these matters, and an 
occasional interchange of such animals as may be most easily pro- 
duced or imported in cacli country. They have also proposed, that 
circulars be addressed to the Corresponding Members of the So- 
ciety, requestinj^ particular information upon such facts of Na- 
tural History as it may be desirable to investigate at each place; 
and they further propose that a prize be offered for the Essay which 
' shall contain the best and most extensive practical knowledge upon 
the 'importation and domestication of foreign animals in wis and 
other countries." 

The Chairman concluded his Address by calling on the Members, 
collectively and iiulividually, to forward the views of the Council, 
by communicating such iucts as might tend to the advancement of 
Zoological ScieDce. 

Mr. Vigors called the attention of the Committee to a Galli- 
naceous group of America, which supplied in that continent the 
place of the Quails of the Old World. Of this group, or the 
genus Orti/x ot modern authors, which a few years back was 
known to ornithologists by two well ascertained species only, he 
exhibited specimens of six species ; namely, of Ort. virginianus and 
califomicus, which had been the earliest described, the former by 
Linnaeus, the latter by Dr. Latham j of Ort. capistratusi a species 
lately 'named and figured in Sir W. Jardineaiid Mr. Selby's 'Mi- 
lustrations of Ornithology"; and of Ort. Dou^tasiif Mortr-rinyi^Ty and 
squamat'ds, which had been characterized by himself in the '* Zoolo- 
gical Journal In addition to these species he exhibited plates of 
three others of which he regretted that he could obtain no spe- 
cimens in London $ namely, of Ort, macrourus, figured by Sir W. 
Jardine and Mr. Selby ; of Ort. Sofininiif figured by M. Temminck 
in the Planches Coloriees " [No. 75.] ; and of the Ori.cristatus, fi- 
gured in the " Planches Enluminees" [No. 126.] of M. Buffon. To 
tl»eae nine described ?])eciep, he added two others apparently new 
to science, aiid which he cliuructerized under the names of Ort. nc' 
osenut and afinis ; stating at the same time his doubts whether 
both might not be the females or young males of the imperfectly 
known species Ort. Sonninii or cristtUm^Vat following are tiie spe- 
cific characters of these birds. 

Oatxx 
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OuTTx NBOUNI78. Ort. Irunneus, supra Juico rufo^ue unduhHm- 

variegatus, suhlus pallido-Tiifo maculafus ; gems lateribus^t 
colli riifescentibus ; caudd brunneo^/usco rufoque undulaiim 

fascial a ; crista hrevi bruiineS. 
Slalura iijiuur quam Ort. cali/brnicus, 

Orttz a VFiNifl. Ort» pidUA hrunneus ; dorso alisgue fusco pallia 
dofue rufo variegatis ; caudd paUescenH'bnatneA^ Jusco tf/« 
^ hogue undulaiim Jasciatd ; capite, coUo, pectcret awtminne^e 

rufescentihus, hoc albo guilalo, illis albo ingroque variegatis g 
fronte apiceque cristce elougatce rufo-brunnca albescentibus, 

Statur^ minor quKm species prascedens. ' 

Mr. Vigors proceeded to state, that individuals of four of the 
above-mentioned - species, namely, Ort. vh^^mianus, ealifomicus, 
neoxenus and Montemmte^ had been exhibited in almngstate in the 
Gardens of the Society. Specimens of the former three, he added, 
were still alive there, having braved the severity of the last winter 
witiinut any artificial warmth. Thev were all natives of the Dorthern 
parts ot' America. The Ort, virgiuianuSf lie also xueutioned, had 
bred in tbis coantnr, and had even become naturaliaed In SulfollE. 

He statea in admtion, that Capt. P. P. King, R.N. had pointed 
out to hini, amongst his c<dlection lately brought home from the 
Straits of jVIagellan, specimens of a bird which he made no doubt 
was the same as the Caille des Isles Malouines of M, Buffon, fij^ured 
in the " Planches Enlumin^es '* [No. 222.], and which was subse- 
quently named Perdix Falklandica by Dr. Latham. This bird has 
been added to the genus Ort^x by modern authors, but erroneously j 
as the structure of the wing, in which consists the chief difference 
between the Ortj/x of America and the genus Coiumixot the Quails 
of the Old World, associates the Magellanic bird more closely with 
the latter group, than with the birds of its own continent. Mr. Vi- 
gors mentioned, that the form which characterizes the true Quails 
extends to Australia, where several species are found. And referring 
to the deviation in form, which partially separates the South 
American bird from the allied groups of the same continent, and 
brings it in contact with those ot Australia, and tlironp;h them 
with those of the old continent, he dwelt upon the beautiful series 
of geographical affinity, which in this instance united the zoology 
of the southern extreme of the New World with that of the nearest 
portions of the southern hemisphere, in like manner as tlie zoology 
of the northern extreme is united with that of the neighbouring 
continents of Europe and Asia. He pointed out some additionu 
instances, in which the same union might be traced. 

Mr. Owen commenced the reading of a paper On the Anatomy 
of tlie Orang Utan {Simia Satyrus, L.). 

The subject principally referred to was a young male, probably 
about four years of age, which had recently been presented to the 
Society by Mr. Sw in ton of Calcutta; it reached England in a very 
debil itated State, and died on the third day after Its arrival in BrutoA- 
street. 

The morbid appearances met with in its examination were very 

slight, 
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flight, and uf themselves not sufficient to account for the death of 
the animal. The brain was firm, and iu membranes bore no traces 
of iDflammatton, Thestomacli and intestines were also equally free 
from mbrbld appearances. The liver was perfectly healthy, which 
was the more remarkable, as on the thira day before death the 
JcFces were clay-coloured from a deficiency of bile. The heart was 
healihy, except that it had two or three patches o{ organized lymph 
upon its surface, iodicatiug old inflammation : the pericardium con- 
tained more than half an ounce of llutd : about four ounces of fluM 
were also efiiised in the cavity of thecbest* and the cellular tissue of 
the lungs was gorged with senwh a circMimstnnce which must have 
occasioned a '^rvdi obstruction ot the circuhition There existed be- 
fore death evidence of this effusion, in the slow and laboured breath- 
ing of the animal, as noticed by Mr. Martin, who also states that 
the pulse was 100 and very feeble, but, as far as he observed, without 
intermission. No other organ exhibited any lesion of structure ; 
the lungs and liver were free from tubercles, the developement of 
wbich appears to be the most frequent cause of death m animals 
wliicli, coming from warm countries, have sojourned in our damp 
ciiniate. Tiie etiu^ion observed may probably be considered as one 
of the consequences of that debility and exbaustion of the system, 
produced by a long voyage, improper food, and diarrhceot which 
terminated in premature death. 

The general appearance and position of the abdominal viscera in 
the Orang bear much resemblance to those of the human subject. 
The stomac li is thicker and narrower at its pyloric end, and the vil- 
lous coat is of less extent. The small intestines are lined by a smuoth 
and uniform membrane, and are without valvula conniveniet. The 
position of the caeum is the same as in man : to its extremity is at* 
tached the vermiform appendage, which is wider at its commence- 
ment ; thus exhibiting as a permanent structure in the Orang, that 
which in man is a fcEtal peculiarity. The colon is sacculated, and ap- 
pears, from the existence of gianduiee solitaria and from the presence 
of lacteal glands in the ntao'Colon, to take a great share in the 
functions of digestion. The liver generally resembles the human ; 
the gall-bladder islong and tortuous; the/ieiicrea^ is relatively larger, 
and the spleen more pointed at its extremities than in man ; the 
hepatic and pancreatic secretions enter duodenum separate! v, but 
close together. In the structure of the abdominal ring, the Orang 
recedes further than the Chimpanzee {Simia Troglodytes, L.) from 
the human type ; the kidneys also difier, and present, like thote of 
the Monkeys generally, only a single papilla. The palate^ unlike 
that of man and of the Chinqfonue, has no pendulous vwla* 

In cxterrtal form, the bvam resembles the human and that of the 
Chimpanzee : it differs from ihe brains of other animals in the num- 
ber and disposition of the iamuiai of the cerebellum ; in the posterior 
tisi>ui[e of that part ; and in wanting the transverse band of fibres 
posteriqr to the pons Varolii. As compared with that of (he CAm»- 
panxee, the medtiUa oblongata is shorter in proportion, as are also 
the anterior lobes; and the cerebellum projects further behind the 

cerebrum* 
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cerebrum. The internal structure of the brain has not yet been ez* 
amined ; some previous preparation of that part having been 
deemed necessary, in order to render it sufficiently firm lor dif* 
section. 

The structure of the larynx is minutely described, and contrasted 
with the aoatomy of the same part in the -ChinyMinzee, in which 
the laryngeal sacs ere not developed as in the Orang, The left 

laryngeal sac in the present instance was the largest, and extended 
over the top ef the sternum. In the Chimpanzee the laryngeal sac 
is produced into a cavity in tlie body of the as hj/otdes, presenting 
thu iiri»t indication of the excavation which is carried to so great an 
extent in the Mmikeifs of the genus Mi/cetet, Hie thyroid gland is 
small in the Orang, The lungs are entire on each side, and not 
divided into lobes. The aorta gives off by a common trunk the 
right subclavian and the ri^ht and the loft carotid arteries, the 
latter of which is given off in the Chimpanzee^ as in man, from the 
arch of the aorta. 

In the course of his illustrations oi the anatomical diiTerencei 
which exist between the Orang and the CMnmanxeef Mr. Owen 
frequently referred to Tyson's Anatomy of a rigmy", and con- 
firmed many of the descriptions given in that work. 
Nov. 23, 1830 —Dr. Waring in the Chair. 
The following letter from F. Jenkins, Esq., Secretary to the 
Physical Committee of the Asiatic Society^ was read : 

« Calcutta, 24th March 1830. 
Sir, — I am directed by the President of the Physical Com- 
mittee of the Asiatic Society to present, in their name, to the 
Zoological Society, a small collection of Indian Birds, made (for 
our Society) by Capt. Franklin (one of its most zealous members) 
during u late geological tour. 

1 am instructed at the same time to state, that it will afford 
pleasure to the Physical Committee of the Asiatic Society to pro- 
note as fiir as may be in their power, the views of the 2iootogical 
Society in this country ; and they will be happy to receive eommn* 
nications of their wishes on the subject. 

" The collection is in charge of Captain Franklin, who is pro- 
ceeding in tiie ship Lady Nugent, to England. I am, &c. 8:c. 
'* N.'^A. Vigors, Esq. Sec. Z. S. F. Jenkins." 

The collection alluded to in the preceding letter was laid on the 
table, it was formed by Major mnklin, F*R.S., &c. on the 
banbs of the Ganges, and in the mountain chain of Upper Hindoo- 
stan. It contained one hundred and seventy-one species, and was ac- 
companied by drawings of each of the birds, made while they were 
recent. Mr. Vigors briefly remarked on several of them, as afford- 
ing interetiting illustrations of the extent of the geogiupijical dis- 
tribution of certain species. He declined to enter at any length 
into the subject, which he expected would be fully treated ofby 
Major Franklin in a paper which that gentleman was preparing, 
and which would be communicated to tlie Committee at an eair^ 
meeting. 

Mr. T. Bell exhibited a pair of living Acouchiet% (dive Cavy, 
& YoL 9. No. 49. Jan, 1831. I Penn., 
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Penn., Dast^mocta Acuschi^, HHg^} recentlv oblamcd him from 
Guiana. Althoogh they are abuDdani in tneir native coantry, he 
had never, before the arrival of these individuals, seen a specinien of 

the species, nor was he a^are of the existence of even a preserved 
skill in any English collection. The Acouchy is readily distinguish- 
able from the well known Agouti by its smnller size, its hghter 
and more elegant proportions, its deeper colours, and other cha- 
racters, which have been well pointed out by Barr^re, Bufibn, and 
other naturalists. The most marked difference is found in the taila 
of the two animals, that of the Agouti being little more than a tuber- 
cle, while the tail of the Acouchy is upwards of two inches in 
length; it is slender, and of equal diameter throughout its extent, 
and resembles a quill, or n portion of a tobacco-pipe. The animal 
frequently agitates this organ wiih a quick tremulous motion. Both 
the individuals are mild and gentle in their dispositions, but some* 
what timid ; they are» however, familiar with their master, and mo 
to him whenever he enters the room in which they are kept, and 
about which they arc allowed to range during the day. Their food 
is entirely vegetable; they are especially partial to nuts and almonds : 
they drink but little. They are extremely cleanly, and take great 
pains to keep their fur in order, in cleansing which they mutually 
assist each other. They leap occasionally in play to a considmbn 
height, and frequently on springing from the^ound to an elevation 
of two feet, descend on the spot from which they rose. Their 
voice is a short, rather sharp, plaintive pur. The individuaisi male 
and female, show great attachment to each other. 

Mr, Vigors exhibited specimens of several species of birds, ap- 
parently undescribed, from the Hiinaluyan mountains. Tiiese 
formed part of a collection which Mr. John Gould, A.L.S*» had 
lately received from India, and of which he intended to publiah 
coloured illustrations, to the number of one hundred figures. Se- 
veral of the plates, representing some of the most interesting of the 
species, were laid upon the table. 

Mr. Vigors having called the attention of the Committee to the 
expedition with which these birds were made kuuwu to scieuce*— 
the specimens themselves not having been more than two months 
in England, while representations of many of them were already 
within that short space of time brought before the public, — pro- 
ceeded to make some remarks upon the geographical distribution 
of the species. He particularly |umited out uie identity of a large 
proportion of their forms witli those of Northern Europe; observing 
that the elevation of their native mountains placed them ou an equa- 
lity in point of climate with the birds of more northern latitudes. 
At the same time he added that many of the forms peculiar to 
Southern Asia and the Indian Archipelago were found intermingled 
with those of the northern regions. Among the forms similar to 
the European, he particularized three species of Jays, the two first 
of which exhibited a striking aiHnity in their iijarkiii<,^s to our well- 
known British bird. They were named and characierized as follows : 

Gareulos i.AifoaoLATi78. GafT, vmaeethbadius ; capUe wi* 
critkiiOp gtd4,j^gldOfalu^aimi mderion atbo lanuo* 
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lah ; pienmuMut rejnmbusqiie aemko Jktetatift iUit albo ter^ 
tmnahs ; caudd eeenUeOf nigra JatdaiAfJaidd htd apkati tdho 
terminatd notatd. 

Garrulus bispecularis. Garr. vn!I?dr badius, ttropygio criff- 
soque alhi<s ; macula latti postrictalif cauddt pteromatibuSf remi" 
gibusque atris ; his duabus cccrideo fasciatis. 
Garrulus striatus . Garr. jxiUide brunneus, subtus pallidior ; 
corporis suj^ tuUusque plumis in medio albo longUudintditer 
strtatisf cnstd xtertieaUf remigibus, rectricibusque unicoloribus. 
This latter species was observed to deviate in general colour and 
markings from the European spocios, although according in form ; 
and in the former characters to exhibit a manifest approach to the 
Nutcrackers^ or the genus Nucifraga of Brisson. 

A new species of this latter European form was also observed in 
the collection; a second species being thus added to a group which 
had hitherto been supposed to have been limited to one. In the 
shape of the bill, which was somewhat shorter and stouter at the 
base than in the European species, it indicated an approach to the 
Jays. Its characters were as follow: — 

Nucifraga HEMisi>iLA. Nuc. castaneo-brunnea ; capite subtus, 
aMo anteriorif dorso^ pectoreque dho metculaHi $ aqnie titmmot 
alut redridbiusque intend brunnHs} his, duahus medus exeCpHs, 
ad apieem late affns* 
The two following species of JVoodneclrr, which approached in 
size and colonrinn; vaogt closely to the European green Woodpecker^ 
were also described. 

Picus occii*iTALis. Mas. Pic. viridiSf uropygio luiescenii ;Jronie 
cocdneo $ verHcCy strigd kdd ocdpttoU ad nudum extendemtCf of- 
terd^ uirinque sub oculos postrickdi, atris ; remigibus ree» 
irictbttsquefusco atris, harum duabus mediis paUidoJusco striatis, 
iUis externe albo mncuJntis ; gidd genisqu^ canis, 
Focin. Front e atra albo iineatd, 

Picus buuAMATUs. Pic. sufva vlridis, uropygio subUiteftcenti ; 
guld juguloque viridi-catus ; capUe coccineo } strigd superocu^ 
tori, aUerd subocukai, abdomineque viridi^albis, hoe atro squa^- 
matot strigd superdUari alterdque utrinque mentali atris j remi^ 
gjUms rectricibusque Jusco-atris, illis esUrne^ his utrinque aXb9 
Tnacnlatis. 

A species of Hawfinch, according accurately with the charactera 
of that northern form, was also described. 
CoccoTHUAUSTES ICTEKIOIDES. Mas. Cocc. capite,jugulOf dorso 
medio, alis,Jemorum tectricibus,caud&que atrts $ numd,uropy' 
gio, corporeque subtus lutds* 
Fcem. (Moaceo-camt uropygio abdomineque UdescenHbus ; renU* 

gibus redricibusque atris. 
As also a small Ovdt very nearly allied to the Nocture passe- 
rtna and Tengmalmi of Europe. 

NocTUA cucuLoi'DEs. I^oct, brunueo-Jusca ; capite, dorso^ tectri-* 
. dbus alarum, corporeque subius albo ffraeUiler ^fiudaiu ; remi* 
gibus extern^ alio maioulatis; redrimus utrinque fiteHs aBis 
quinque notatis ; guld albd, 

I 2 Among 
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AmoDg the forms peculiar to India iras observed a-tecond ipe- 

cies of the singular group whicli contains the Horned Pheasant, or 
the Meieagns Satyra of Linnaeus, and whicli has been lately sepa- 
rated by M. Cuvier under the uanoe of Tragopan* Its specitic cha- 
racters are j 

Tbaoopak Hastinosii, Trag, iono brunneo-Juteo widmtatOf 
abdomine intend rubrOf amborum plumis ad apicem nigrit m 
medio al6o guiiatu ; crista crissoi/ue airis, iUd ad apicem eoceinedf 

hoc albo macuhto ; cnfla posteriori coccineo ; thnrnre nurantio ; 

rep:ione circumocuian nuda, carunculisquc pe/tdctUibus lutds ; 

Cauda utra, Luiescenti-albo undulatd, 
A species of true Pheasant, which seenois to have been indicated 
by former writers from incomplete descriptions or drawines, but 
never to have been accurately characterized, was also exhibited 
and named. 

Phasianus albo-cristatus, Mas. Phas. supra ater, viridi 
nitore splcndem ; dorso imo albo- fasciato ; cristee plumis albis, 
elongatist deorsim recuttibentibuSj basi sub/usdt ; remigibM cor- 
poregue inferiori Juscis ; pectoris plumis umeepiaiit a/bescentibut, 
Foem. Carport supra cristaque brmnori JkicetcettH-brmmeis ; ab» 
domne ptdUdiore; guldy plumarumque corporis apicibus et rha- 
ckibus afbescentibus ; recirkibttt hterahbut airitf mediii brtmnm 
albescenfi undulatis. 
A third species was likewise added from the collection to the 
group of Enicurus ut M. Temtninck, which has hitherto been con- 
sidered as limited in range to the Indian Archipelago. The fol-- 
lowing are its characters 
EmcuBUS MACULATUS. En, a^et coUoy dorso superiori, pec- 
tore, ptilis, remigibus senmdartis, condaque intense atris ; Jrontis 
notd latdt maculi^ corifertis nucha et sparsis dorsi, pteromatibus, 
dorso imo, abdomine, rectricihus lateralibns, nwdiarumque apici- 
bus albis ; reniigibus primariis Juscis ; t oslro nigro; pedibus al- 
hetceatUm, 
Staturft En, wpeaoso aequaHs. 

Mr. Owen resumed the reading of his paper On the Anatomy 
of the Orang Ulan {Simia Satyrus, L.) This part of the com- 
munication is devoted to the osteology of the animal, which is 
minutely described and contrasted with that of the Chimpanzee. 
With the skeleton of the Pongo {Pongo Wurmbii, Desm.) the re- 
semblance is in many particulars almost complete | and the exten. 
sive examination which Mr. Owen has made of entire skeletons of 
both the Pong^ and the Orange and of nuroerotts crania of the 
latter at %'nrlous n<?ps, has led him to adopt the opinion of those 
who maintain that these constitute really but one species, of which 
the Orang is the young, and the Pon^o the adult. The remarkable 
differences in the crest of the cranium, and in the facial angle, 
appear to be the result of the action of the powerful muscles of 
manducattont vad of the ^ developement of the extremely large 
laniarii* 

A marked peculiarity of the cranium of the Orang exists in 
t^ junction of the sphenoid with the |)artetal bones; 41 junction 

which 
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which is ndt fi»aiid in the Chimpanzee, and has been asserted to 
exist in man alone. Other peculiarities afe met with, io the absence 

of a crista gaUi on the ethmoid bono, and in the non-existence of 
either mastoid or styloid processes: there is a process from the ar 
ticular surface of the temporal bone, which is necessary to prevent 
dislocation backwards of the lower jaw« the auditory process not 
being adapted to prevent such an accident* The intermazillarj 
bones are distinct. There are la^ foramina behind the decidaous 
teeth, which lead to cavities containing the permanent ones ; the 
crowns of the latter are as large as those of the Pongo. The os 
nasi is single and triangular ; it has a strong spine at the back part. 
There are three infra-orbital foramina ; and large foramina in the 
laalar bone. The anterior condyloid fonramim are two on each side. 

The true verte&ra are 2d : 7 cervical, with long simple spines; 
12 dorsal ; and 4 lumbar. There are 8 false vertebng, viz. 5 sacral, 
and 3 coccygeal. The ribs are 12; 7 true, and 5 false. The 
sternum is composed, below the first portion, of a double series of 
bones alternating with each other : the same structure obtains in 
the Pongo. 

The spine of the tcamda is strongly incunrated upwards. The 
bones of the arm and band are much elongated. The thumb is 
short ; the proximal pfudamgn of the fingers bent. 

TheUia are narrow, flattened, and elongated. The fomur is short 
and straight ; it has no lip^amenhim teres, a dehciency which occurs 
also in the Elephant, the Sloths, in Seals, the JVnirus, Onufhrrrlupi- 
diuSf Sec, and by which a greater extent uf motion is allowed to 
the thigh. The ti6ia and ^fibula are shorter than ibtfomurs thesei 
like the bones of the fore-arm, have a greater interosseous space 
than is found in man. The patdla is very small. The os calcis pro- 
jects far behind. The bones of the metatarsus and the ■phalnn<res 
are elongated, the first series of the latter being bent. The hinder 
thumb is very short : in the individual examined it had a metatar- 
sal bone, and two phalanges. A nail existed on the thumb of each 
binder hand. 

Dec 14. — G. B. Greenough, Esq. in the Chair. A letter was 
read from Dr. Andrew Smith, addressed to N. A* Vigors, Esq, The 

following are extracts : 

" Cape Town, 8th Sept. 1830. — I am sure you will be pleased to 
learn that I have discovered another species of Macroscdides, as 
well as a new one of Erinaceus ; and three species of tlie genus 
OtUy together with one of Brachypterifx, The aescriptions of these 
I hope to be able to forward to you in the course of three weeks or 
a month. The first is designated in our Museum, Macroscelides ru- 
pestris ; the second, Erinaceuft Capensia ; the third, fourth, and 
fifth, Otis Figorsiif Ot. forox, and OL A fran'ules ; the. sixth, 
Brachypteryx Hors/ieldii. The first was found by myself on the 
mountains near to the mouth of the Orange river, and the circum- 
stance of its always residing among rocks, together with the diffe- 
rence in its coloring, readily point^ it out as being of a distinct 
species. As to the colour, the most marked distinction consists in 
tne Cape species having a large tawny- rufous or chestnut blotch 
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on die nape and back of the neck. The second^ Erinaceus Ca- 
pensis, exhibits considerable aflBnity to the European speciesi yet 

betrays such marked peculiarities as to warrant its being consi- 
dered as really different from it. The third, Otis Vigorsii, inhabits 
the most dry and barren situations in the south of Africa) and is 
known among the colonisti by tbe name of MCarw Koran, The 
prevailing ooloar above is a lighttawnyor reddish yelkiw, and below 
tawny gray, passing Into dirty white on the belly. The back is 
variegated by numerous violet blotches or reflections, as well as by 
whitish spots, and the under parts by transverse narrow zigzag 
black lines. The fourth is above principally tawny yellow, and 
below dull bluei^kii ^ray : it luuud in the country toward Latakoo. 
The fiftb is met with on the 6At« near the Orange river, and is 
called the Bushman Koran, With the exception of a great pordon 
of the quill feathers being white, it resembles much the common 
Koran of the colony, the Of is Afra. The sixth is met with in 
high rocky situations, and agrees in most respects with the generic 
character of Brachuptert^Xt as described by Dr. Horsfield." 

With the above letter Dr. Smith transmitted to the Society a 

E resent of sixteen specimens of fishes, obtained in the neighbour* 
ood of the Cape of Good Hope, ** the details relative to whichy" 
be states, " will be forwarded as soon as possible.*' The specimens 
were exhibited, and Mr. Bennett laid on the table a list in which 
they were enumerated as the Sebastcs Capensis, A<i:rwpux torvnSf 
Scuena hololepidota, Otolithns cBquidenSf Chrysophns globiceps, 
Ckr, gibbiceps, and Pa^us laniarius, of MM. Cuvier and Valen- 
oiennest an undetermmed species of Deniexg a fisb allied to 
OftUsi Cav., and apparently the type of a new genus ; a new spe* 
dies of Scomber^ Cuv. ; a Lichia ? ; two species of Climi^, Cuv,, 
one of which is probably the Clinus Capensis ; an undescribed spe- 
cies of Bas;ruSj Ciiv.f of the section distinguished in the " Kegnc 
Animal ' , by having six cirri and a rounded and smooth head ; a 
species of Sc^llium, Cuv., probably new to science ; and a second 
species of tbe genns Rhina, Sdmi which deviates from the type 
by a sliffht production of the front of the bead> and thus makes an 
approach to Rfiinobates, Schn. 

Mr. Vigors exhibited several species of Humming-birds Prom 
the collection of Mr. John Gould, one of which, previously unde- 
gcribed, had been dedicated to Mr. George Loddiges, F.L.S., &c. 
It approaches most nearly to the Trochilus LalandeitWeiU. but may 
be distinguished firom that bird {in which the crest is brilliantly 
green and tbe throat and breast rich blue,) by the following cha* 
meters : 

Trochilus Loddigesii, Gould. Troch. crista elongate, purpu^ 
reo'Hlacindi guld eriaoque saturate dnereis i pectore abaommc' 
que nigrU, 

This species is from Rio Grande. 

Mr. Loddiges stated that both species belonged to a genus which 
be had distinguished among tlie TrochilidcB by the name of Cephal* 
lepis; and promised to bring before the Committee, at an early 
meeting, the results of bis researches on the TrochUida genen^ly. 

At 
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At tiie requeit of the ChBinmn, Mr. Martin reported the duewed 
appearances noticed on the examination of the Beaoer which re- 
cently died in the Society's Menagerie. They were stated to be 
such as result from great rinil universal inflammation. Oo exam- 
ining the stomach, its lining membrane was found covered with a 
blush of inflammation, prevailing more especially about il8 cardiac 
portion, where a number of dark-colourea spots and patches indi- 
cated the existence of gangrene. Both the stomach and the eo/on 
contained undissolved tibres of bark in considerable qaantit^, the 
function of digestion having been for some time past necessarily de* 
ranged. Alon^' the course of the small Intestines, traces of high arte- 
rial action were still presented ; in the large intestines tlie traces of 
inflammation were more obscure. The perkardium was highly in- 
6amedy its inner surface presenting a granulated appearance. The 
heart also, as well as the lungs, gave evidence of having partaken in 
the general disease. Much disease existed abont the lower jaw^ 
which may probably have been the primary cause of all the mis- 
chief, as it must have existed for several months, and necessarilj^ 
have pioduced a continued state of irritation in the system. 'J'he 
alveolar processes oi the lower law, eiubraciug the incisor teeth^ 
were destroyed by eariett and the teeth themselves had iUlen out. 
In the adjacent sofl parts there were extensive abscesses, and a 
wide spread of discolouration, evidencing the progress of the die* 
organization. 

Mr. Cox exhibited a Nightingale in fine plumage and full song, 
which had been for four years in confinement. He stated that the 
error generally committed by persons altemptiiiig to keep these 
birda and the other species m Sylvtodiff was the over care bestowed 
upon Uiem. A treatment not more tender than that aflbrded to 
graoivorotts species, agreed well with the Nightingale, for which it 
was by no means necessar)' to provide inserts as food ; meat scraped 
fine and mixed with egg forming a sufficient substitute, and furnish- 
ing a noiirishmcnt at once grateful to the bird and fully adequate 
to supply its wants. 

Mr. Bennett called the attention of the Committee to two bird* 
which had been for some time living in the Society's Garden, in 
many respects, especially as regards the nakedness of their cheekf^ 
and the nakedness, length, and reticulation of their /f7r,si, they agree 
with the Caracnras (Polj^Oorus, Vieiil.) ; but differ from the type of 
that genus in the greater compression of their beaks; their trans- 
verse oval nostrils ; their comparatively slender make ; and their 
more vulturine appearance^ whidi b much increased by the soft 
downy nature of the plumage of their head and neck. From die 
genus Morphnus of M. Cuvier, which they resemble in many parti* 
culars, they are at once distinguished by the length of their wings, 
which reach, when closed, to the extremity of the tail. He stated 
his opinion that they would be found, on a close examination, (which 
could only be made after death,) to constitute a new genus. Until 
the opportunity of determining this question should occur, he nsso- 
cwted them provisionally with the Caraeanu} and having melwi^ 
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no trace of a description of them in any ornithologicsl writer* he 
proposed for them the folloiriiig specific character ; 

PoLYBORUS? HYPOLEUCUS Pol.f capitCf colh, pectore, ahdomine- 
que albis ; scapularibus Jusco griseis ; dorso tegminibusffAC juscU ; 
remigiiius nigrUantUms ; Cauda bast nigra, apice Jascid iota al~ 
bidd, 

Jon. Fuieuti eapiUf coUOf corporeque tuhius dUmHoribiUt remigibm 

fitsco-nigricantiius. 

The following observations, by Mr. Yarrell, on the subject of bit 
attempts tn preserve Whitebait alive, were read. 

** Several dozens of strong lively fish, four inches in length, were 
transferred with great care from the nets into large vessels, (some 
of the vessels, to vary the experiments, l>eing of eftrthenware» and 
others of wood and metal,) filled with water taken from the Thames 
at the time of catching the fish. At the expiration of twenty mi- 
nutes nearly the whole of them were dead, none survived longer 
than half an hour; and all fell to the bottom of the water. On 
examination, the air-blatldei s were found to be empty and collapsed. 
There was no cause of death apparent. About four dozen bpeci- 
mens were then placed in a coffin-shaped box pierced with holes, 
which was towea slowlv up the river after the fishing-boat. This 
attempt also failed : all tne fish were dead when the Tessd had 
reached Greenwich. 

" T was told by two Whitebait fishermen that they had several 
times placed these fishes in the wells of their boats, but they inva- 
riably died when brought high up the river. The iishermea believe 
a portion of sea water to be absolutely necessary to the existence 
ot this species, and all the circumstances attending this particular 
fishery appear to prove their opinion to be correct. 

A report by Mr. Yarrell on the morbid appearances observed in 
the examination of the Society's Hdndcer, was read. It is as 
toliovvs: 

** On opening the body and removing the tuceray the lungs ap- 
peared highly inflamed, of a dark purple colour; and on'cutting into 
their substance, the cells contained matter. The small intesllnea 
also bore marks of inflammation, but in a much less degree : the 
mesenteria glands were diseased, bnt not to the extent thnt might 
"have been expected in an animal that had been many years in an 
artiticial state. The external surface of the neck and head exhi- 
bited a high degree of vascularity, and the animal appeared to have 
been under the influence of that periodical determination of blood 
to the head, which is known to occur in all deer at the annual pro- 
duction of new horns. As far as the brain could be examined by 
the occipital foramen, both the substance and its investing mem- 
brancs were also inflamed; but I have no doubt the primary cause 
of death was the inflammation of the lungs." 

Several new species of birds belonging to the collection brought 
home from the Straits of Magellan by Captain King were exhibited. 
In the absence of that gentleman, the following species were pointed 
out by Mr. Vigors, which are thus diaracterized in Captain King's 
MSS. 

Tqbdus 
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Tdedus Maoell a nic i: s. Turd, corpore supra frUetc^uoUfoa' 

ceo, suhtus pnllide rufescenii ; capite supra, Ttmigiibus, caudafue 

Juscn-ntris ; guld albdyjusco-atro Uneatd, 
Habitat in Fretu Magellanico. 

Psii i AcARA LEPTORIIYNCHA. Psitt. viiidis , Jrontc, strigd per 
oeuhSf caudaque rujis ; capite nigro, abdomiiie imp rufo, varU* 
gaits ; mandtbula snperiori elongata, gradUimd, 

Statur& PsUt. Lichtensteinu lequaTis* 

Habitat in insula Chiloe. 

Picus MELA NOCEPH ALUS. Pic. coptte corporcque supra nigris, 
hoc albo maculato ; pectore abdommeque albisp Ulo dbo lineato, 
hoc albo Jasciato, 

Lonpittido 6 vel 7 unctas circiter. 

Habitat m Fretu Magellanico et Insula Chiloe. 

Hylactes. Novum gentts» M^apodio affioe. 

Characteres Generici: 

Roslrum subelongatum, subtenue, apice suberaarginato : uanbus 
basalibus^ longitudinalibus, membrane subturaescenti pili^cjue per 
mediam lonpitudinem tectft* 

AUb brevisMaifle, rotandats ; remige $lk longiasimft. 

Cauda subelongata, gradata. 

Pedes fortPF ; frnsis subelongatis, in fronte scutellnti? ; digitis 
vnguibtisquii tlongutis, his fortioribus subcotnpressis ; haUuce foitia- 
siino, incunibcnte. 

HVLACT£S Tarni [. H^l. Saturate Jusco-brunneus ; Jronte, dorsOf 

abdmnvneque rufis, hoc fusco Jasciato, 
Habitat in insult Chiloe et Porta Otway sinu Penas. 
CoLOUBA FiTznoTii. Col» mnaceai alis, dorso imo, eauddque plum^ 
bets; hujn.^ fascia, remigibusque atris ; ntuAa plumis viridi" 
splendentibus ; fascia occipitaH albd. 
Habitat in ueinoribus insulse Chiloe. 
Cyonus anatoi'des. Ci/gn. albus, remipibus primariis ad apicem 
nigris ; rosiro pedihusque rubrtSj illo Mto, subdepressot ti^erculo 
nullo. 

Habitat in sinubus interioribus apud extremitatem meridionalem 

AroericK. 

Anser inornatus. Mas. Ans. albus: dorso tnferiori, caudd, 
Jasciis nucha dorsique superinris , Jemorumque teciricutn, ptero^ 
matibuSt remigibusquc atris ; rostro nigro^ pedibus Jlavescentibus. 

Fcem. Capite coUoque cants } dorso superiort corporeque inferiori 
albiSf ni^o confertim Jasciatisi dorso imo, remigtbusy redrict" 
busque mgris ; ptilis specuhque albis f tarsis subehn/(ttiis» 

Habitat in Fretu Mage!l;inico. 

MicuoPTERiis Patachonicus. Micropt. supra ph/mbeo grises- 
cens} gula scapularibusque rufesceutibus ; abdominc speculoquc 
alarum albis; rostro virtdescenH'niero, ungue nigra. 

Habitat in parte occidentali F^etilis Magellanici. 

Staturft minor Micropt. brack^ptero, . « 

Anas chiloensis. /In. Jronte, gents, ahdontine, tiropi^gio, ptera^ 
matibusque nibis; capite posteriori, coUo, dorso inferiori, pHHsy 

. remigibus primariis, caudaque Juscis ; dorso snperiori pecioreque 

N.S. Vol. 9. No. •1'9. Ja7i. 1831. K fusco 
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Jusco et albo fasciatis ; remigibus secundariis et tertiis scapulari- 
busque nitide atris, his albo li neat is ; abdominis laieribus crissO' 
que rufescentibus ; striga post ocuLos tat A tjJendide purpwxucmti* 

' LoDgitudo circa sexdecim iincias. 
Habitat in insu]4 Chiloe. 

Anas fretensis. An.guld, genis, coUoy pedoie, dorsnque ante- 
riori pallide bad'ds ; collo grnciUfer nndulato j pectore dorsoque 
anteriori atro maculatoi durso abdomineque imisy crisso, cauddque 
albis nigra Jiuciatiss dorsi Jasciis latis, abdominis gracillimis, 
Cauda suUatUnrUms, crissi Mrsim undtdaHt; eapHe supra, remi- 
gibus f seapidaribusque virmescenti-airis ; his alio in medio linear 
tis ; iectricibus plumbeo-can is, fascid apicali alba : speculo StfjMKI 
viridi, deinde purpurea, fascia atra apice albo terminatd* 

Statursl Anatis crcccoidis, Nob. 

Habitat in Frctu Mnj^eDanico. 

It was announced that liie wliole collection of Capt. King's birds, 
with the descriptions of the remaining new species, would be brought 
forward at an early meeting. 



XII. Intelligence and Miscellaneous Articles. 

CHLOROXALIC ACID. 

MDIMAS has obtained a compound of chlorine and oxide of 
• carbon, to which he has given the above name. This compound 
contains the same quantity of oxide of carbon as the chlorocarbonic 
acid, but combinedt with only half the quantity of chlorine. It is 
prepared by treating crystallisable acetic acid with chlorine^ ex- 
posed to solar in6uence ; the chlorine must be in excess. 

It crystallizes in rhombs, is fusible at4a'^ Fahr., is deliquescent and 
volatile j it dees not act either u])on the salts of lime or of silver. Its 
taste is very remarkable, and is both bitter and sharp. The impres- 
sion produced upon the tongue is so caustic, that the skin whitens 
immediately, as if oxygenated water had been applied to it. All the 
cMoroxalates are soluble. — Le Globe, 14 October. 



POTASH FROM FELSPAR. 

According to M. F'uchs, this important alkali may be extrrtcted 
from minerals containing it, by the following method :— 'I'hey are 
to be calcined with limc, then left for some time in contact with 
water* and the liquor filtered and evaporated. M. Fuchs saya he 
has thus obtained from nineteen to twenty parts of potash from fel* 
8par» per cent, and from fifteen to sixteen from mica.— iZoyai hut. 
Journal. Ann. de V Industrie, v. 27S. 

We presume, from the qiinntity of potash stated to be obtained 
from these minerals^ that it is estimated in the form of hydrate. 

NATIVE 
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JsiAlIVi: PHOSPHATES OF MANGANESE AND IRON. 

M^Dufrdnoy has analysed two varieties of the above-named mine- 
ral. The firat^ to which the name of HurauUie is given from its 
occurring in the Commune des Hur^uir^ was originally found by M. 
Alluan in the granite near Limoges. The characters of this mi- 
neral are, — that it is crystallized, the crystals being of the size of a pin's 
head 3 tlie primary form is an oblique rhombic prism. It shows no 
cleavage, its fracture is vitreoas, it is transparent, has a reddish yel- 
low colour, scratches calcareous spar^ but is scratched by steel ; its 
sp. gr. is 2*27. It fuses very readily, and gives with the blowpipe a 
black button with a metallic lustre $ when heated in a matrass it gives 
water. It is composed of 

Phosphoric acid. . , . 38 0 

Oxide of iron 1 1 • 1 

— manganese. . 32'8 

Water 18-0 

99-9 

The other phosphate of manganese is called Het^posite j it has 
been found only in lamellar masses, presenting a three- fold cleavage j 
the primary form appearing to be an oblique rhombic prism : it has 
bat little lustre, and it is greasy like that of pliosphate of lime | its 
eolour is greenish gray, or blueish : when it has been long exposed 
to the air the colour is a fine violet, and the vitreous lustre is changed 
to semi-metallic. Its sp. gr., when it has not changed by exposure, 
is 3'524, but when it has, it is 3**390. It dissolves in acids, except a 
little silica j and by the blowpipe it fuses into a brown enumel, with 
a semi-metallic lustre. It is composed of 

Phosphoric add 41*77 

Oxide of iron 34'89 

Red oxide of manganese. 17*57 

Loss bv beat 4 '40 

Silica ' -20 

98*83 

The double phosphate, analysed by Berzelius, gave 
Phosphoric acid • • . • 32'80 
Protoxide of iron .... 31 "90 
' manganese 32*60 

Phosphate of lime . . 3 20 

100-50 

It appears, therefore, that these three minerals are composed of 
HiOerent atomic proportions of their constituents. — Ann* de C/umie, 
xli. 347. 

ON OXAMIDE. By M. DUMAS. 

Oxamide is a new product formed during the distillation of oxali||e 
of ammonia j its name is derived firom the compound which produces 
It, and which it reproduces. When oxamide is treated with pot- 

K 2 ash. 
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wb, 36 parte yield lOOof ammonia, and jrec it oontaiu no amoMH 
nia ; by tbe same tieatmeni 100 parts give 82 of oiaKc acid» and it 

contains no oxalic aciil. These curious properties connect oxamide, 
on one hand, with tbe well known formation of ammonia by treating 
animal matter with potash ; and on the other, with llie production of 
oxalic acid by treating vugcluble matter with potash, a.s shown by 
MKI. Gay-Lussac and Vauquelin. 

When oxalate of ammonia is subjected to distiUationy it soffen a 
kind of decomposition whidi M. Dumas had never before observed 
in any organic substance. It first loses water, its crystals bpcome 
opaque, it then fuses and boils, but in those portions only which more 
immediately receive the impression of the fire ; when the operation 
i»over,8lig[u triices of a light carbonaceous product remain j tiie rest 
being vol&lized. 

Tbe receiver contains water strongly impregnated with carbonate 
of ammonia, and a flocculent matter of a dirty white colour is sus- 
pended in it. The neck of the retort usually contains crystals of car- 
bonate of ammonia, and a thick deposit simihit to the flocculent 
matter already noticed, both of whicli are oxamide j this is separated 
fjom the carbonate of ammonia by washing on a filter with coid water, 
in which it is nearly insoluble. 

Various gaseous bodies are given out during the distillation^ the 
products being ammonia, water, carbonate of ammonia, carbonic 
acid gas, oxide of carbon , cyanocfen and oxamide ; tlie latter amounts 
to only about I -20th of the oxalate of ammonia decomposed. 

Oxamide is obtained in the form of confusedly crystallized plates, 
or in that of a granular powder, which has occasionally truces of 
yellowish or brown spots, produced by a substance analogous to 
azidmic acid. When triturated and well washed it is of a dirty 
white colour, resembling that of uric acid, is inodorous and insipid^ 
and doe"? not net ii])on coloured papers. 

Oxamide is volatile, and when moderately heated the vapour con- 
denses and crystallizes confusedly ; but when strongly iieated f)art 
only sublimes, and the rest is decom|>osed, giving cyanogen. Boding 
water dissolves a small portion* which crystallizes as the solution 
cools. Oxamide is composed of 

By Experiment. By Theory. 

Carbon 26-9o - - 4 volumes or 27*08 

Azote 31 '67 - - 2 do. 32*02 

Oxygen 3(379 - - 2 do. 36-36 

Hydrogen 4-59 - - 4 do. 4 o4 

100*00 100*00 
Oxamide may therefore be considered either as a compound of 
cyanogen and water — nitric oxide and bicarburetted hydrogen — 

or oxide of cnrbon and an azoturet of hydrogen, different from ammo- 
nia : but in whatever light it may be regard ed^ it is converted into 
dry oxalate of ammonia by the addition of two volumes of the vapour 
of water j and when it is treated with potash it is converted into 

oxala 
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oxalate of potaili and ainnionm ; sulphuric acid converts it into 
sulphate of ammonia, carbonic acid and carbonic oxide :^^and these 
changes appear to be effected by the addition of the vapour of water 
in the proportiona above stated. 

Many animal substances, such as albumen, gelatin, fibrin, &c., 
act with potash preci^^cly like oxamide, and the uric and hippuric 
acids much resemble it in this respect. M. Dumas is occupied in 
further researches on this subject. — Ann, de Chimie, June 1830. 

OV TWO KINDS OF FULMINATING GOLD. BY M. DUMAS. 

Basil Valentine long since described the lemarkable properties of 
bdminating gold. Three suppositions have been offered respecting 
its nature : nrst, that it is an ammoniuret, or a compound of amino* 
niaand oxide of gold ; secondly, it has been considered as an azo- 
turet, just as a chloride is produced by the mutual action of oxide of 
gold and muriatic acid; and thirdly, it has been considered as ana- 
bgous to salts^ the azotoret of gold acting as an acid and ammonia 
as the base. 

One hundred parts of fulminating gold treated with oxide of oop* 

per and also with oxide of lead, in the well-known manner, gave 
from 9'7 to 9-9 of azote and 13 of water j the quantity of chlorine 
was determined by that of the chloride of silver yielded bv the 
muriate of copper left alter analysis 100 of tuiminaling gold gave 
4*5 of chlorine. The quantity of gold was found by mixing the 
fulminating gold vrith ten times its weight of sulphu^ and gently 
heating the mixture. When the sulphur is heated to about 302° Fahr. 
the mass swells, rr^x^es are disengaged, and the vapour of sulphur, 
burns. When all the sulphur is expelled, the residue is heated to 
redness, and pure gold remains, amounting to about 73 or 74 per 
cent. The necessary corrections being made, fulminating gold ap- 
pears to consist of 





. 73-0 


Azote . . . , 


. 50 


Anrimonia • , 


, 60 


Chlorine . , , 


. 4-5 


Water . . • . 


. 11*5 




lOO-O 



These are equivalent to 

Rv Experiment. 

Six atoms of gold =7458 or 73 6 - - 73 00 

Twelve atoms of azote = 1062 10*4 - - 9 88 

Two atoms of chlorine ss 442 4*3 - - 4*50 

Forty-two atoms of hydrogen ss 263 2'6 * <- 2*20 
Nine atoms of oxygen =p 900 9*1 - •10*42 

10125 JOUO 100-UO 
It results from the preceding researches tiiat commoa iulinwiatiug 
gold is a compound of tWo atoms of ammoniacal axoturet of gold and 
one atom of ammoniacal subchtoride of gold» with a sufficient quan- 
tity 
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tity of water to convert the azote into ammonia and the gold into 

oxide. 

Schcele nnd Bergman have shown that oxide of gold when treated 
M'ith ammonia is converted into a fulminating compound ; this 
compound is undoubtedly dillerent from the torcgoing. To ascertain 
its nature, some oxide of gold was prepared by decomposing a boil- 
ing solution of muriate of gold with barytes, which precipitated aiirate 
of barytes, the base of which was removed by dilute nitric acid* The 
remaining oxide of gold, whicli was well washed and pure, was put 
into strong solution of ammonia for twenty-four hours. The powder 
was washed by decantation, collccttdon a filter, and dried at 212°. 

This powder is of a deep gray or olive colour ; it detonates strongly, 
but its appearance shows that it' is different firom common fulminat- 
ing gold. When treated in the manner already described, it yielded 

By Experiment* 

Two atoms of gold ='2 l«G or 77 6 76- 1 

Four atoiiis of azote = 3;1 ll'0 9*0 

Twelve atoms of hydrogen = 75 2 3 J j^,^ 



Three atoms of oxygen = 300 9" 



3215 100 0 100-0 
In this analysis the azote is not in sufficient quantity, but there is 
too much for an azoturct, and consequently t^icatly too much for an 
ammoniuret. It is probable that during desiccation the aminoniacal 
azoturet might lose a little ammonia. As, however, Bergman found 
ttuX 1 00 of oxide of gold gave 120 of fulminating goId» and as ao- 
eording to the above analysis they should yield 118, it cannot be 
considered as far from correct.— /6t(f. 

ON THE STATE OF MERCURY IN MERCURIAL OINTMENT* 

BT M. MITSCHERLICH. 
The mercurial ointment employed occupied four weeka in pre* 

paring ; part of it wns set to dissolve at a moderate temperature in 
alcoliol containing caustic potash in solution. The mercury was 
separated in the metallic state and formed one globule at the bottom 
of the vessel ; the solution was filtered, and the metal was carefully 
removed from beneath the filter; a white matter remained, which 
was not removed by washing, and which heated in a tube gave no 
metallic mercury, nor did it sublime. 

From this experiment it appears that the ointment does not con- 
tain oxide but metallic mercury. To be certain whether by the re- 
action of the alcohol and potash the oxide had not been reduced, 
the following experiment was made : I'lOl gramme of protoxide of 
mercury was tnturated for a long time witii lard. The ointment 
thus prepared was subjected to alcohol mixed with potash as in the 
preceding experiment. The portion remaining undissolved had not 
the least appearance of metallic mercury; it weighed 1»196 : sub- 
mitted to distillation with muriaticacid, no metallic mercuryappeared, 
but 1 29 g^ramme of protochloride of mercury, equivalent to 1*089 
of protoxide mercury. A small portion of the sedhnent when 
heated did not sublime.^^HmmaRV Hepefioire, August 1880* 

MR» 
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MR. BENNETTS NEW ALLOV FOB THE PIVOT HOLES OF 

WATCHES. 

The injurious effects of jewelled holes in watches and chrono. 
meters have been long observed. (See Nichol8on*s Journal, vol, vii. 
p. 206.) It seems that, however perfect the polishiog may be, 
sooner or later the hard substance of the jcwo! LM inds anil cuts the 
steel pivot; and the raetaUic particles, by mixing with the oil, ren- 
der it unfavourable for action; and this cil'ect is the mure likely to 
take place the nearer the pivots are to the maintaimng power. Holes 
made of brass are objectionable, on account of the liability of this 
metal to oxidation. Gold is too soft for the purpose. What seems 
to be required is, a metal, that shall preserve tlie oil in a pure fluid 
state, have little friction with the steel pivot, and be in a small de- 
gree solter tluiM the pivot, for it is of less consequence that the 
hole be worn than the pivot. Mr. Bennet, vvaLch-inaker, lied Lion- 
Street, Holborn, in a pamphlet on this subject, states that he haa 
discovered an sdloy possessing the above-mentioned requisites. It 
is composed of Sdwt. of pure gold, 1 dwt. 20 gr. of sdver, 3dwt. 
20 gr. of copper, and 1 dwt. of palladium. " The palladium," 
he says, " readily united with the other metals, and the alloy fused 
at a temperature rather below that required for melting gold in 
the separate state. It is very nearly as hard as wrought-iron, and 
lather brittle, but not so brittle but that it can be drawn Into 
wire. Its colour is a reddish brown ; the grain, on breaking, as fine 
as that of steel; it takes a very beautiful polish ; and the friction 
with steel was much less than that of brass and steel. It is better 
worked than any metal with which I am acquainted, except brass. 
Nitric acid had no sensi^)le effect upon it." Mr. B. has constructed 
a watch with holes made of this alloj, and pronounces the experi- 
ment to be successful. If longer trial should confirm this opinion, 
the small expense of the metal, as compared to that of jewels, will 
will not be its least recommendation. 

Nov. 15, 1830. J. C. 



EARTHQUAKES AT THE CAPE OF GOOD HOPE IN 1809. 

An Account of the Eartiiquakes which occurred at the Cape of 
Good ilopu during the month of December 1S09. By W. L. 
von Buchenroder, Esq. Member of the Sooth African Institution. 
Abridged by the Author from the more detailed Statements read 
at one of the Meetings of the South Institution. 
The occurrence of earthquakes at the Cape of Good Hope on the 
4th of December 1809, as well as durin<: se veral successive days, 
is yet remembered by numerous residents ot the colony; but as far 
as I know, tew if any of the various facts connected therewith, or 
of the different phaenomena which took place, have been collected 
and recorded. It may therefore not be uninteresting to preserve 
a faithful account of what was observed, particularly as from the 
propensity of man to exaggerate any uncommon occurrence, (which 
was fully exemplified at that period^) as well as from the lapse of 

time. 
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time, it will be in a few years more, if not altogether impossible, 
at least hichly difficult to obtain a correct statement of the occur- 
rences at thev took place. With such a view the following reooarka 
areaubmitted to the Institution ; and if those members who were in 

the colony at the time in question would furnish in like manner 
their individual observations^ the object to be wished might readiij* 
be accomplished. 

Dec. 4, 1H09. — Nothing uncommon was observed in Cape Town, 
either oii tiial day or on those immediately preceding it. The 
weadier was 6ne, clear, and, as might be expected at the season^ 
▼ery warm. But although it was 6ne in Cape Town, there was ob<» 
served throughout the day, as well as during the two or three 
immediately preceding it, a thick haze over the eastern shore of 
Table Bay. The wind during the day was S.S.E. and blew a fresh 
breeze. 

In the evening, a little after ten o'clock, three shocks, each ac* 
oompanied by a tremendous noise, were felt within the space of a 
mlnate or two. When the first took place I was sitting m a large 

company, all the members of which started simultaneously and 
hastened to the door, the majority exclaiming: that a powder-maga- 
ziiiu must have blown up ; while one gentleman called out that it 
was an earthquake, adding, he wu8 acquainted with such, from 
having experienced some on his voyages to the West Indies. While 
we were standing in the street, the second shock took place, which 
was felt mach stronger ; was accompanied by a louder and very 
tremendous noi?e, that continued longer than the first; and resem- 
bled the report or sound that would be produced by a great many 
pieces of ordnance fired off by a train, at a little distance. The 
sound was somewhat hollow, and ended with a rumbling noise, but 
was not followed by any distinct echo. 

This second shock roused all the inhabitants, who came running 
into the streets in great consternation, many of them even un- 
dressed, from having been in bed Within the space of about a 
minute, a tiiird shock, but not nearly so Violent as the second, and 
even less so than the first, took place, accompanied also by a simi- 
lar noise, but less loud, of shorter duration, and more rumbling. 

The diocks, as well as the soaods, particularly the rumblings 
seemed to come from the North, and to go towards the South. 
Nothing was perceived however of the wavelike motion of the 
earth, which has been frequently observed in other countries to ac- 
company eurtliquakes ; and the sensation of the sliocks was such 
as is occasioned by the explosion ol a powder-magazine, or the 
discharge of heavy artillery. 

The windy whidi had been blowing a fresh breeae from S.8.E.) 
changed at the same time to N.N.W. and then followed a calm. 
The sky was very clear, the stars shone with great brilliancy, and 
numerous meteors were observed. In Table Bay nothing was re* 
marked except a heavy swell. 

About ten minutes after the third shuck, a rumbline noise was 
i^ain beard, and a shock felt, but inferior, as well in Toudneta as 

violence. 
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violence, to any of the former. I myself, as well as most of the 
inhabitants, continued either standing or walking in the streets^ 
where we heard rumbliog sounds from time to time till about one 
o'clock in tlie morning. During that time it continued calm^ with 
the exception of now and then gusts of variable winds. 

Dec. 5th.— In the morning, a little after seven o'clock, another 
shock was felt, accompanied with a sound like thunder. The wind 
was variable, chiefly westerly and in light gusts. 

In walking through the streets of Cape Town I observed that 
nearly all the buildings had sufoed more or less firom the shocks 
dunog t^e preceding night, as was eipced by numerous cracks in 
the (valls, the traces of which are yet perceptible in many houses. 
These were irregular as to direction, and extended generally four, 
six, or more ieet, from the top of the walls, and in a few instances 
even nearly down to the foundations. Altliough such were visible 
oa both sides thereof, yet they did not amount to open clefts and 
I do not know any instance in Cape Town of a house having re- 
celred so much damage as to have required it to be rebuilt. The 
parapets of many were at that time ornamented with figures, urns, 
&c. of stucco, like to what may yet be seen on a few ; and in some 
instances fragments of those had fallen, and the people were here 
and there buay in taking down others. I heard aUo that an old 
idiimney or two had tumbled. No cracks or fissures were observed 
in the ground in Cape Town. 

There were (as might be expected) a variety of reports in cir- 
culation with regard to what was seen and heard, most of which 
were unworthy of attention ; yet I cannot omit remarking that many 
persons concurred in a^irming that they had seen large meteors, 
witnessed, their explosions, and experienced the instantaneous 
shocks, and- heard the reports caused thereby. In occurrences like 
the above, the unadorned narrative of the simplest people- is found 
frequently the most useful in order to come to a matter of fact ; 
wherefore I am induced to give a statement, as it was made unani- 
mously by several slaves, who resided at a house above Green-point, 
near the corner of Lion's Head. They stated " that they saw 
something like a wagon illuminated by numerous lights |^roceed 
swifUv from the opposite side of Table Bay, or from the direction 
of Sflldanha Bay that it ascended half-way up Lion's Head, and 
then turned towards the Marine Villa; that it descended again, and 
burst when near the sea, and that immediately thereon they felt 
a shock and heard a tremendous noise." 

In Cape Town several people had seen a flash ; wherefore they 
took the first shock and noise for an uncommonly loud clap of thun- 
der, and were only alarmed by the repetition -thereof. A farmer 
on the road near.Bondebosch, stated that he saw a meteor or fire- 
ball proceed towards and strike the Devil's Hill," and that imme- 
diately thereafter the second shock (if I recollect rig^t) occurred. 

At about half-past twelve o'clock a loud report or clap was 
heard, and a shock was felt. The sky at that time was very clear, 
and the weather warm ; with light airs from N.W. In the atttrpoon, 
VoL9.No.49. Jan.lS3K L » kittle 
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a little before five o*clock, a rumbling, protracted, and inoderatelj 
kmul sound waa hoard, but no ahoek was perceiYod. A few fleeoy 
atationary clouds were obsetved, which disappeared in the evening. 
Many inhabitants were busy in pitching tents, and some in placing 

wagons, in the squares of Cape Town, in which they slept during 
some weeks. The night was very fine and calm^ the sky without 
clouds, and the stars shone uncotntnonly clear. 

Much interest was excited what was said to have been ub" 
lerfed at Jan Biesjes Kraal, and at Blauweberg's Valley. It was 
stated **that the earth had opened, that volcanic eruptions had 
taken place, tlttt enters had been foraaed, and that lava had issued!'* 
Numbers of persons flocked to these spots, and I went also on the 
9th to examine them ; but what 1 found fell considerably short of 
what I expected trom the wonderful accounts I had heard, yet was 
nevertheless remarkable and interesting. Near the Kraal I found 
vents and fissures in the ground, one of which I followed for about 
the extent of a mile. In some plaoea they were more than an inch 
wide, and in othern much less. In many places I was able to push 
into them, in a perpendicular direction, a switch to its full length, 
of three or four feet. By the people residing ia the vicinity I was 
informed that they had observed these fissures on the morning of 
the 5th of December, in some instances three and four inches wide, 
jind that one person had been able .to. push the whole length of «n 
iron rod, used to fix curtains upon, into them, and that others had 
been able to do the same with whip-handlea of- even ten feet in 

Wngth. 

The house at the Kraal in question (the residence of a Mr. Bant- 
jes) I found to have sufiered so much, that it was not habitable, 
and consequently had been evacuated. In the walls were numerous 
clefts ; b^ which they were rent completely asunder, ao that I eouM 
put a stick from one side to the other in many places. The clefta 
extended from the top to the bottom^ and oorreaponded with fis- 
sures in the ground. 

At Blauweberg s Valley, I found the sandy surface studded with 
innumerable holes, resembling in shape, but in nothing else, craters 
in miniature. These holes were from aix inchea to a foot and a 
half, and some even three feet, in diameteri and from feur inches to 
a foot and a half deep; of a circular ferro, and the sides sloping to 
the centre. They were lined with a crust of blueish clay, of about 
a quarter of an inch in thickness, which had been baked by the 
sun, and according to its nature had cracked and curled up in frag- 
ments, which however adhered still to the sloping sides of the holes. 
I reckoned seven of these holes, of different dimensions, in a|i area, 
contained within a circle which I drew around me with a waUtiar* 
stjkk, and which might have been somewhat laora t^ ten feet m 

diameter. 

The appearance of the blueish baked clay , which had given rise 
to the story of lava! was easily accounted for, from the rain (a 

freat quantity of which had lallen in the preceding season) having 
een Iptavent^d tor the aubstiata from penetrating and sinking 

deep 
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tep into the ground ; so that under the sandy surlace a consider- 
able quantity of water had collected, in which a portion of the sub* 
Stratum of clay had become dissolved^ and which had been forced 
up through the loose sand by the concussions which took place. 

The people at Blauwebcrg's Valley stated, that " they saw jets 
of coloured water spout frum these holes^ to the height of six feet, 
in the night of the 4th of December, at the time that the shocks were 
felt." 



U8T OV NEW PATSNTS. 

To W. Churchy Hajrweod House, Birdestv Oreen, near Binning- 
hanij esquire^ for certain improvements in the construction of boata 
and other vessels^ a part of which improvements are applicable to the 
constmclion of carriages.— Dated the 2l8t of Sc|rtember 1830.— 

6 months allowed to enrol specification. 

To F.Molyneux, Hampstead, Middlesex, gentleman, and W. Bun- 
day, Kentish-Tuwn, in the same County^ merchant, fur certain im* 
moTcments in machinery for spinning and twisting silk and wool, and 
ror roving, spinning and twisting cotton, flax, hemp and other fihrooa 
substances. — 2l8t of September. — 6 months. 

To J. Harrison, A^'ortiey Hall, Tankersly, Yorlcshire, gardener, and 
R, G. Curtis, of the same place, glazier, for certain improvements in 
glazing horticultural and other buildings, and in sash-bars and rafters. 
— Gtk of October. — 2 months. 

To C. Derosne, Laiceater-square, gentleman,'/or certidn improve- 
ments in extracting sugar or syrups from cane-juice and other sub* 
Stancetf containing sugar ; and in refining sugar and syrups. Partly 
communicated hy a foreiq;ner. — 29th of September. — 2 months. 

To M. Donovan, Dublin, for an improved method of lighting 
places with gas. — Cth of October. — 6 montl«. 

To Lieut-CoL L. Walker, C.B. Cumming-street, Pentonville, for 
a machine or apparatus to effect the escape and p^servation of persons 
and property in case of fire or other circumstances^Gth of October. 
—6 months. 

To R. Ferine^, Exmonth, esquire, foT an improvement on anchors. 
—Cth of October. — 6 months. 

To J. Heaton , W. Heaton, G. Heaton, and R. Heaton, Birmingham, 
manufacturers and copartners for certain machinery, and the applica- 
tion thereof, to steam*enginesy for.iie purpose of propelling and draw* 
ing Carriages on tumpifce-roads and railways. — 6th of October.^ 
4 months. 

To J. Dickin<?on, Nash Mill, in the parish of Abbotts Langley, Hert- 
fordshire, esquire, for an improved method of manufacturing paper by 
means of machinery. — 6th of Octobci. — G months. 
' To W. A. Archbald, Vere-street, Cavendish-square, gentlemani 
for an improvement in the preparing or making of certain sugars*—- 
13th of October.— 6 months. 

To D, Napier, Warren-street, Fitzroy-square, engineer, for certain 
improvemcrtt5? in printing and in presj^in^ mnrhinery, with a method 
of GBConomisiog the power applicable to Uie &ame« which method of 

L 2 oECouo- 
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oeconomizlng power is also applicable to other purposet^ — ]3tfa of 

October.— 6 months. 

To F. C, Jucquemart, Leire'^ter-sqiuire, esquire, for improvements 
in taniiifig certain descnplions of skins. Communicated by h 
foreigner. — 20th of October. — 6 months. 

To J. B. Sharp, Hampstead, MiddleseXj esquire, and W. Fawcettn 
Liverpool, civil engineer, for an impioved mode of introdocingair into 
fluids, for the purpose of evaporation. — 20th of October.— 6 months. 

To A. Ciaig, Ann-street, St. Bernards, in the parish of St. Cuth- 
berts, Mid-Lothian, for certain improvements in machines or machinery 
for cutting timber into veneers or other useful forms. Communicated 
by a foreigner. — 20th of October. — G montiis. 

To A. Ore, Barton Crescent, Doctor of Medicine, for an apparatus 
for regulating temperature in ▼aporization^ distillation, and other pnn 
cesses. — 20th of October.— 6 months. 

To A. Ure, Burton Crescent, Doctor of Medicine, for an improve- 
ment in curing or cleansing raw or coarse sugar. — 20th of October. — 
6 niontiis. 

To A. Ure, Southampton Row, Doctor of Medicine, for an air- 
stove apparatus for the exhalation and condensation of vapours. — 
20th of October. — 6 months. 

To S. Clerk, South Down, Brixham, Devonshire, for certain im- 
provements in making or preparing saddle-cloth and girths, for keep- 
ing sutidles in place on horses and other animals of burthen. — 20th 
of October. — 6 months. 

To Sir T. Cochrane, knight, (commonly called Lord Cochrane,) 
Regent-street, for his apparatus to facilitate excavating, sinking, and 
mining. — 20th of October. — 6 months. 

To T. Mason, No. 56 Great Portland-street, brush-maker, for an 
improvement in the manufacture of painting; brushe.s, and other 
brushes applicable to various purposes. — 20th of October. — 6 months. 

To S. Cleg^, No. 16 Sidmouth-street, Gray's Inn Lane, civil en- 
gineer, for an improved gas-meter. — 20th of October. — C months. 
' To H. Calvert, Lincoln, gentleman, for an improvement in the 
mode of making saddles so as to avoid the danger and inconvenience 
occasioned by their slipping forward. — 26th of October. — 2 months. 

To J. Shores, lilackwall, Middlesex, boat-builder and shipsmith, 
fur an improvement on tackle and other hooks^ which he denominates 

the self relieving hooks." — Ist of November. — 2 months. 

To J. CoUinge, Lambeth, engineer, for an improvement on the 
apparatus used for hanging or suspending the rudders of ships, or 
vessels of different descriptions. — 1st of November. — 6 months. 

To B. Cook, Birmingham, brass-founder, for an improved method 
of making a neb or nebs, slot or slots, in shells or hollow cylinders 
of copper, brass, or other metals for j i mting calicoes, muslins^ cloths^ 
silks and other articles. — 1st of November. — 6 months. 

To L. Aubrey, Two Waters, Herts, engineer, for certain improve- 
ments in cutting paper. — 1st of November. — 6 months. 

To J. Bowler, (;astle*street, Southwark, hat-manufoctarer, for 

certain 
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certain improvcmentt in machinery employed in the proccae of dyeing 
hatM. — 4th of November. — 2 months. 

To J. B. Nott, Schenectady, New York, but now of Bury-street, 
St. James's, esquire, for certain improvements in the construction of 
a furnace or furnaces for generaiing lieat ; and in the application of 
ileal tu variouii uselui purposes. Comniunicated by a foreigner. — 4th 
of November.— 6 months. 

To T. Bramley, gentteman» and R. Parker> lieutenant in the Royal 
Navy> both of Moasley Prioiy, Sttrrey> for certain improvements on 
locomotive and other carriages or machines, applicable to rail and 
other roads; which improvements, or parts or parts thereof, are also 
applicable to moving Ijotlies on water; and working other machinery, 
—4th of November. — 6 months. 

To^ k» Bell, Chapel Place, Borough of Soitdiwark^ engineer^ for 
certain improyements in machinery for removing wool or hairs from 
skins. — 4th of November. — 6 months. 

To A. W. Gillett, Birmingham, merchant, for an improvement in 
the construction and application of wheels to carriages of pleasure or 
of burthen ; or to machines for moving heavy bodies. CommuniciUed 
by a foreigner. — 4 th of November. — 2 months. 

To G, C. Bompas, Fishponds, near Bristolf esquire, M.D. for an 
improved methoa of preserving copper and other metals from coiro- 
sion or oxidation. — 4th of November.^6 months. 

To J. Gibbs, Crayford, Kent, esquire, for improvements in evapo- 
rating fluids, applicable to various purposes. — ^th of November.—* 
6 months. 

To J. Hall the younger^ Dartford, Kent> engineer, for a machine 
upon a new and improved construction, for the manufocture of paper. 
Communicated by a foreigner.-^th of November.— 6 months. 

To G. Minter, Princes-street, Soho, upholsterer, cabinet and 

chfiir manufacturer, for an imj)rovement in the construction, making, 
or manufacture of chairs, which he intends to denominate Minter's 
Reclining Chairs." — 9th of November. — 6 months. 

To H. Pratt, Bilston, Staffordshire, miller, for certain improvements 
in the nuiking and manufacturing of quarries, applicable to kilns for 
drying wheat, malt and other grain, aiM to various other purposes.— > 
1 1 th of November. — 6 months. 

To Sir T. Cochrane, knight (commonly called Lord Cochrane), 
Reg'ent-street, for an improved rotary cTigme, to be impelled l)y sleam, 
and wliich may be also rendered applicable to other purposes. — 1 1th 
of November. — 6 months. 

To C. S. Cochrane, Great Geoige*street, Westminster, esquire, 
for certain improvements in the preparing and spinning of Cashmere 
wool. Communicated by a foreigner. — 1 3th of November. — 6 months. 

To J. Tyrrell, St. Leonard's, Devonshire, esquire, barrister- at- law, 
for a method and apparatus of settmg sums, for the purpose of teach- 
ing some of the rules of arithmetic. — l»ith of November. — 6 months. 

To T. Sands, Liverpool, merchant, for certwn improvements in 
•pinning machines. Communicated by a foreigner. — 18th of Novem- 
l^r.— (i months. 

METEORO- 
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MXTBOBOLOGICAL OB8KRVATION8 FOR KOVSMBBR 18S0. 

Gosport: — Numerical Results for the Month. 

Barom. Max. 30-40. Nov. 24. WindN.— Miii.29'10. Nov. 16. Wind S. 
Range of the uiercury 1*30. 

Mean barometrical pressure for the month SMBR 

Spaces described by the rising and falling of the mercury 7*700 

Grreatest variation in 24 hours 0'570. — Number of changes 14. 
Therm. Max. 69». Nov. 1. Wind W.— Min. 34^ Nov. 23. WindN.W. 
Range Mean teiiip.of ester, air 480'07* For 30 days with 0 in in.40*76 
Max, var. in S4 houn 18^00.— Mean temp, of tpriog-water at 8 A.M. &&08 

De Luc's WktdAone Hygrometer* 

Greatest humidity of the atmosphere, in the evening of the 20th ... 93** 

Greatest dryness of the atmospliere^ in the afternoon of the ^S5th..., 81 

Range of the index 33 

Mean at 2 P.M. TO^'-S.— Mean at 8 A.M. 78°7.— Mean at 8 P.M. 77*5 

of three observations each day at 8, % and 8 o'clock 7^*8 

Evaporation for the month 1-20 inch. 

Rain in the pluviameter near the ground 4*695 inches. 

Prevailing wmd, S.W. 

Summary of the Weather, 

A clear sky, 1 ; fine, with various modifications of clouds, 15^ } an over- 
cast sky without rain, 7h i 6.--Total 30 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cuniuiostr. Nimbus. 
81 9 88 1 80 81 . 81 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 
I 1 3 31 4 18 8| 81 30 

General OAimi^mif The state of thit month has been seneraUy wit 
and boisterous, with a mild air for the season, excepting a few days. In 
the afternoon and night of the 6th, a very heavy gale blew here, first from 
the South, then from South-west, durins which time one inch and a quarter 
of ndn ftll; but the quantity was much greater in aome of the Nbrtfiem 
districts, where damage to a considerable amount is said to have been done 
by the rush of water from ths hails, and tlie comaqnent inundation of tlM 
adjacent lands. 

Early in the morning of the 9th a little ice appeared on the ground, 
being the first time this autumn. In the morning of the loth a parhelioa 

appeared on the east side of the sun : and at 2 P.M. on the 17th, a faint 
anthelion was observed on a light cloud opposite to, and nearly of the 
same altitude as the sun; it was perlcctlv circular, colourless, and brighter 
than the doiMl in which it appeared, and of the same tne as Ae san^s ap- 
parent disc. 

The mean temperature of the atmosphere this month is Iburofifths of 
a d^ee higher than the mean of November for roaay years past. 

The atmospheric and meteoric piuBnomena that hsnro come within oar 
observations tnis month, are one anthelion, one parhelion, two solar and 
three lunar lialop, ten meteors, three rainbows, four auroras boreales, and 
thirteen sales of wind, or days on which they have prevailed, namely, one 
from the North, three horn die Bast, one from the South-east, two from 
th. South, and »cfto«th«SoMtli.«tt. 

AUIOAS 
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AuBORA BoREALEs. — At 9 o*cIock in the evening of the Ist instant, a 
bright aurora borealis appeared between the North and West, behind a 
low cirroilralui cloud, whicii it enlightened in some attenuated places, and 
several very bright patches were seen in the horizon. At 18 minatee 
Dast nine the first column of light emanated from it (whose bearing was due 
North) to an altitude of about degrees, and was suct eeded by ten or 
twelve more perpendicular columns of various breadths between that point 
and the magnetic north during a peculiarly bright inoon^light, the moon's 
aldtode being from to 30 degrees, and only 28 hours beyond her opposi- 
tion with the sun. It has been mwch doubted whether the coruscations 
of an aurora can be seen in this latitude after the first, or before the last 
two or three days of the moon's age; but in this instance the strong 
lunar li^t had but little influence in dininishing the splendour of th^ 
dame-coloured columns. The sky became overcast by 10 o'clock, and 

did away its appearance. 

At hait-past seven in the evening of the 4th, an aurora was observed 
betareen the North and West) and increased in brighness till eight, when 
two bright columns of light rose from it, about North*west by West, to an 
altitude of 22 degrees. Several other columns successively rose between 
that point and the true North till a quarter past eight, at which time the 
moon began to rise, but the steady light of the aurora <fid not disqipear 
till nine. Two bright trained meteors appeared over it, and the thenne- 
meter rose one degree. A faint aurora appeared in the eveninj; of the 
7th, from 7 till 10 o^clock, without any coruscations; and two meteors 
appeared over it. 



RBMARK8. 

XofM(bff.->Novcmber I, 2. Fine. 5—5. Fine: run at nights. 6. Stormy 

and wrt. 7. Rain in the morning : fine. 8. Fine. 9. Clear and frosty in 
the morning: fine. 10. Fine: heavy rain. 1 1. Showery: fine. 12. I'lne. 
13, Cloudy : rain, 14. Cloudy: rain at night. 15. Cloudy. 16. Rain. 
17, 1 8. Fine in the roomings: doudy : rain at nights. 19. Fine. 90. Rain. 
SI. IHne: showers at night. 8S. Showery. 23. Fine. 24. Fo^: densely 
foggy at night. 25. Foggy in the monung j fine. 26. Slight fog: cloudy. 
S7. rine : rain. 28. Small rain : fine. 29. Hazy. so. Drizzly and foggy. 

Penzance, — November 1. Fair. 2. Rain: fair. 3. Rain. 4. Fair. 
5. Fair: rain. 6. Heavy rain. 7, 8. Clear. 9. Clear : showers. 10. Fair: 
showers. ] 1. Fair: hail showers. 12. Fair. 13. Rain. 14. Showers. 
15. Fair. 16. Rain. 17. Showers. 18. Clear. 19. Fair: rain. SO. Fair. 
SI. Fair: showers. 22. Clear: showers. 23. Fair. 84, Misty: rain, 
15, 26. Fair. 27. Fair: rain. 28. Rain. 29, 30. Fair. 

J^oaton.— Novemberl.Fine: beau^uljBppearance of the Northern Lights, 
9 P.M. 2. Fine. 3. Cloudy. 4. Fine. 5. Fine : rain p.m. 6. Cloudy: 
rain P.M. 7. Cloudy. 8, 9, Fine. 10. Fine: rain p.m. 11. Fine. 

15. Cloudy. 13. Cloudy: run p.k. ) 4. Fine: rain p.k. 15. Floe. 

16. Stormy: rain a.m. and pji. 17. Fine. 18. Cloudy. 19. Fine. 
20. Cloudy. 21. Fine. 22. Rain. SS— 85. Fine, 26, 27, Cloudy. 
28. Rain, and stormy. 29, 30. Rain. 
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XIIL On the Construction of the Berlin Astronomical Ephe- 
merisjbr 1 832. 5?/ Professor En cke.* 

'T^HE comparison of the eud of the last with the be^ning 
^ of the present volumey has not led to any corrections 

worthy of being here mentioned, with the smffle exception 
(the calculation of the sun's ephemeris having Deen finished 
before a small alteration in the tables of correction was pnb- 
blished), that In this volume the sidereal time at the mean noon 
is to be corrected by — 0"*06. The two prececiiiip volumes 
gave it correctly. All other discrepancies lie wiiiiiii the limits 
which are attainable by our tables as at present constructed. 

The form of the sintrle parts has remained almost exactly 
the same as before. The most important dillerence is one 
which regards the small planets. The highly respected Dr. 
Olbers, who continpes with an unabated and wonderful vigour 
of mind to devote his unwearied attention to that science which, 
in so many of its parts, owes to him the most impoitant im- 

{irovements and enlargements, has kindly reminded me that, 
or the more easy finding of the small planets, it would be of 
consequence to know, besides their distances from the earth, 
likewise their distances from the sun, in order to be able to 
estimate the intensity of their light. I have accordingly added 
a column containing those distances and instead of the. three 
columns * RisinfT,* ' Culmination/ and * Setting,* I have only 
given two, ' Time of Culmination,' and ' Semidiurnal Arc,' 
urom which the others may be easily calculated. 

This subject is connected with a convenient estimation of 
the light of the small planets at the respective times of their 
opposition, for which 1 am indebted to Prof. Bessel, and, 

* From Encke's Ephemeris for the Year 1832. 
. N.S. Vol. 9. No. 50. Feb. 1831. M agreeably 
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n<^eeably to which the numbers expressing the intensity of 
their light have been calculated for the positions of these 
planets in this year. The unity of tliese numbers is the light 
which each of these planets would have, at the liiiie of an 
opposition at whicii both the planet and the earth would be 
at their respective mean distances from the sun ; or, if we call 
the seiiiiaxis major of the orbit a, and denote by r and A the 
distances of the planet from the sun and earth at any opposi- 
tion, the intensity of the li^ of the phmet at that moment 

will be = . 

The numbers hence resulting for these planets are ; for 

10-43 T 19-88 



Vesta, 



Pallas. 



■24 3 1 . 



Juuo< 



Ceres 



23-90 

HA* * 



where the present elements are use J. The intensities of light 
hence resulting, at the different oppositions^ are as follows : 





1830. 


1831. 


1833. 




0-77 




0-79 




1-72 




1-15 




0-93 


0-31 


0-64 




1-15 


0-69 


0-87 



This manner of estimating the light of a planet seems to be 
more convenient, because the small planets are principally ob- 
served during their oppositions, and the numbers show at 

once whether tliey are nearer or more distant. Prof Bessel 
has been vei} attentive to the appearance of Ceres and Failas 
at the times of their opposition in 1830. Ceres had the 7th 
or 8th, Pallas the 8th or 9th magnitude ; consequently, when 
their light is = 1, neither of them will much dilfer from the 
8tb magnitude; and the comparison of the light of Pallas at 
the opposition of 1831, when it will be only one-third of the 
former^ will afford a measure of the actual decrease of the light, 
as compered with the numbers by which the intensity of light 
is expressed. 

M. Wolfers has for this year also executed a great park 
of the calculations) namely, the ephemeris of the sun, rouir 
months of the momi's geocentric positions, the calculations fix 
Jupiter's satellites, and the superior older planets. To M* 
Herter I am again indebted for the positions of the moon 
durmg four months. M. Lauritz-Bavn undertook Mercury 

and 
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and Venus, and M. von Heiiigenstein has kindly calculated tin 
positions of Ceres by bis own elements, and those of Uranus; 
the latter calculations perfectly agree with those of M. Wolfers. 

The places of the stars have been taken from those tables by 
whicli Bessel has again afforded one of tlie most important 
auxiliaries, for the accurate ascertainment of all the principal 
elements of astronomy, whose determination was before al- 
ready) for by far the frrt [itest part, his own work. He has had 
the kindness to comaiuuicate to me those tables in nuuui- 
script, 

Tbe smnewhat smaller number of occultations of stars in 
this year does not arise from a less carefol research^ but is 
principally owloff to the drcumsfeanoe that the moon no moire 
passes through the Hyades. This year is however by do means 
destitute of important occultations, especialljr in the case of 
l^anets, among which there is a visible occultation of Mercury, 
which is rather a rare phsenomenon. It is likewise distin'- 
guished by a transit of Mercury, visible in all Europe, and 
the transition of the plane of the ring of Saturn through the 
earth and the sun. It would appear that the latter may be 
well observed in the morning hours of December, and these 
observations will perhaps assist in deciciin^ the famous ques- 
tion regarding the period of tlie rotation ot the ring. 

In selecting the stars on the parallel of the moon for this 
year's Ephemeris, a somewhat different principle has been 
adopted. Mr. Baily has had the kindness to furnish me with 
a copy of his catalogue ot zodiacal stars, from which all those 
stars have been expunged, which, on account of their inferior 
liffht or their vicinity to bright stars, or the possibility of mis- 
twng them &r others, appeared less adapted to serve as 
points of comparison. He expressed, at the same time^ the 
wish that certain stars which he pointed out as convenient 
on account of their dedinations, ior corresponding altitudes^ 
especially in the Observatories of the southern hemisphere^ 
should have a mark of distinction added to them. The stars 
thus referred to are marked with an asterisk in this year's ca- 
talogue. 

Mr. Baily however principally wished, and Prof. Strnve 
agrees with him on this point, that in future always one star 
at least should be common to the successive evenings, in order 
to afford to travellers in distant regions a means of accurately 
determining the rate of their time-pieces, as also that, like- 
wise for the advantage of such travellers, the selection of the 
stars should be made according to the true declination of 
the moon. Now although this principle of selection has for 
European Observatories the disadvantage^ that astronomers 

M 2 must 



Digitized by Google 



84 Prof. Eucke on Ihe Berlin Astronuiuicai Ephemeriijor 1 832. 

must devote more time to these observations than is desirable' 
for their other occupations, I have still thought thot for the 
culminations of the evenings I ought strictly to adhere to it. 
The attempt likewise to apply the same to tlie morning cul- 
minations leads, however, in the first six months, to such small 
stars that it was altogether abandoned in the latter months. 

The shortness of the time, and otiier circumstances which 
have likewise retarded the publication of this volume, have 
not allowed me to fulfil another wish oi Mr. liaily, viz. to give 
the Lime which the moon employs in passing over the meri- 
dian. For this purpose, however, the column * Moon in the 
Meridian* may applied without much trouble. If we de* 
note the difference of right ascension between two successive 
inferior culminations by m, the true declination (as observed 
from the centre of the earth) of the moon at the intermediate 
superior culminadon by I, and the parallax for the same mo-f 
ment by we have, with all necessary exactness, the num- 
ber of sidereal seconds by which the moon's limb passes sooner 
or later over the meridian than her centre 



109 360° 4 771 



r sec $ 



" 6000 ' 360^ 

= [8-259275] ^^^^ w sec I * 

The follovs iujT two tables, which might be calculated with 
more detail, will at once give numbers whose sum is to be in- 
creased by the loj^. of sec. in order to have the logarithm 
of tlie above-mentioned number of seconds: 



I. 



H. 



53' 
54 
55 
56 

57 
58 
59 
60 
61 
62 



1 



1-76170 
1 -701)82 
1-77770 

1-79330 
1-80085 
1-80828 
1-81558 
1-82276 
1-82982 



812 
797 



G9 
755 
74a 
730 
718 
706 



m 


360+11. 


10' 

11 

12 

13 

14 

15 

16 

17 
18 


0-01190 
0-01307 1 

0H)i424 ; 

0-01541 ; 

001657 !^ 
001773 g 
0-01889 } ^ 

n-o?nn j \ \\ 



Thus for January 14, 1832, we have m = 16® 4'*9; 
v s 6(y S9"*^ ; $ s + IS"" 3''39 as taken from the Ephemeris^ 



* [8*860875] IncaiH the number whose log. ii 0'SS0875.**EoiT< 



whence 
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whence we derive the time of the moon's fNMfiige over tbe 
meridian in sidereal time thus : 

0- 01897 

1 - 852031 

0- 02193 

1- 8G121 = 72"-e5 

Tiie t|uai)ULlcs m, w and S mubl bt; hitei polaLed by the me- 
ridian difference from Berlin. For the greater accuracy of 
these and other redi^ctions, the quantity « has been accurately 
interpolated, and expressed in tenths of seconds for the time of 
the culmination in the tables headed * Auxiliary Tables for 
the Occultations of Stars.' 

Finally, I beg leave to observe that for the more easy distinc- 
tion of the inferior culminations of the moon» the letter U has 
been entirely omitted; and that, for the same reason, to the 
marks of the moon's quarters the following letters have been 
added : 

• N. M* (the initials of the German words for) New Moon. 

O E. V • First Quarter* 

OV. M Full Moon. 

O L. V. • Last Quarter. 



XIV. Remarks on the Geology of the Banh of the Tweed,Jrom 
Carhatn, in Northumberland, to the Sea Coast at Bei"wick, 
By N. J. Winch, Esq. Secretary of the Natural Hi^ory 
Societ^f qf Newcastle^upot^ lyne^ 

[Concluded from p. 19.] 

IN Mr. Smith's present Geological Map of Northumber- 
land, which differs essentially, in that portion ol'the north 
of England, from his large map, the red tint, indicative of the 
new red sandstone, ceases about three miles from the coast, 
but it is nut possible to trace the shgiitest distinction between 
the red rocks at West Ord or Berwick Castle, and those con- 
nected with the coal and encrinal limestone at Scremerstone** 
From the enumeration of the rocks which occur at West 
Ord, Berwick Castle, the sea-coast, both on the north and 
south of the harbour, on the hill at Sunnyside^ and the shaft 
of Scremerstone Colliery, there can be no doubt that the 

red 

• To my friend Mr. Fenwick, of Dipton, who has ever kiaUl) furnished 
me with mining iaformatioii of a similar description, I am indebted for the 
section of itrata at Scrcmentoac^ and the account of the seams of coal 

worked 
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md and varkgated saodstoMton Tweecisid^ notwitbstauding 

the 

worked in the Berwick district, la a geoiogipal point of view, documents 
of this nature arc invaluable. 

Jn Aceotad of the Strata from the Surface to Ute Main Cod Seam, in the En- 

^w^U^^^crcmc rstone ColHeri/. 
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presence of gypsum and selenite in the beds al Carham^ 
Wark Castle, and on the Whiteadder, are coeval with the 
encnnal limestones, and we may safely refer the red beds for- 
merly quarried at Lindesfem, and that acoompanied by coal 



Metat rrr««tf 

White stone^r, 

Metal 

White stone . . 
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Metal 
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and blue Kmestone in the vicinity of Edinburgh* to the 

series of rocks. In the Newcastle coal-fielcl, where no linie- 
stone is intcrstratified with the measures, red sandstone dif- 
fering in no respect from those just mentioned may be noticed 
near the sea-coast of Northumberland at Crcsswell, Elling- 
ham, \\ oodhorn, Newbii^gin, Tynemouth; also at Burrow- 
don, in tile neighbouriiood of Gosibrth. 

As 
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OUenaiioiumtikeSeamtfCoatin ikg Berwick JDutrict. 

The seams of coal new the sea coast in dih district, generally dip nearly 
due east, at an inclination of one yard in three ; to the westward, their dip 
is to the soathward of the east, with an inclination of one yard in tea or 

twelve. 

1st. i lie Muckle Howgate Seam is the first workable bed on the Sere- 
BMTStone estate, and in its vicinity; it lies at various depths bdov the smw 
face, and is about two feet six inches in thickness ; it is conridered an iiw 
ferior coal in qualitv, and used only for burning limestone. 

2nd, The Caldside Seam, supposed to be about sixty fathoms below the 
Mudtle Howgate Seam, is generally used for the same purpose, though 
rather of a better quality than No. 1. 

3rd. The Srremerstone Main Coal, supposed to he nbont sixty fathoms 
below the Caldside 2^eam, is four feet in thickness, but with a thin band of 
stone near Its bottom. Tbk seam is reputed the best coal for hou&e use, 
except the portion nearest the bottom, whidi is sold Ibr lime-burning. 

4tn. The Stony Coal lies from two to thrcp fnthonr^ under the Scrc- 
merstone Main Coal : its thickness is about four tci t, including a band of 
stone of twelve inches in its middle, 'i'his seam uf coal is not reputed so 
good as No. ^ It has been worked, but to no considerd>Ie extent^ near 
Berwick. 

5th. The Cancer Coal is supposed to be from twelve to fifteen fathoms 
below the stone coal, but the distance bewecn them varies. The seam has 
not been worked in the eastern part of the diftrict, lying at a considerable 

• BIr. Dunn's MJS, Section of GHnerton Colliery. 

depth 
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As inYestigadon advances^ the lines of demarcation betweeo 
different formations seem to vanish, and doubts are left upon 
the mind even whether distinct epochs have at any period in- 
tervened beween the commencement and termination of the 
consolidation of secoiidary strata. The mineralogical charac* 
ters of rocks are now acknowledged to be no satisfactory evi- 
dence of geological position; for by hand specimens, wbo can 
point out the difference between the red sandstones, associated 
with coal and encrinal limestone at l>erwick, or with mafj- 
nesian limestone in the county of Durham ? If the mode of 
concretion is called to our aid^ we find the oolitic form is asr 
8uined» not only by the limestone usually denominated oolit^ 
but by the magnesian limestone at Hardepool (Geological 
Transactions, vol/iv* p. 7), and by the encrinal limestone at 
Warcpp in Westmoreland, as noticed by Mr. Frj'er many 
years since. Dolomite is interstratified with the carboniferous 
or encrinal limestone in DerWshire, as is chert in the lead 
r.ieasnres at Arkengarthdale in Yorkshire (Geol. Trans* vol. iv. 
p. 63); but neither of these remarkable strata occurs in the 
lead-mine district of Durham or Northumberland, thou£rh 
a part of the same chain of hills ; nor can the identity of 
millstone grit be here depencled upon as in Derbyshire, for 
one bed nt least of this apparently well-defined rock, is asso- 
ciated with coal measures at Hauxley, Widdrington, Ulgham^ 

ileptb in that situation; but at Tliornton. Shoreswood, Gathcrick, and 

some adjoining places in the western part cf the district, it is worked under 
the name of the Main CoaL Its thickness is from Ave to five and a half 
feet, and its qnali^ is not good, the bed being traversed by thin bands of 
•tone. 

6th, Tiie Three-quarter Coal lies at variable distances below the Cancer 
Coal, being in some places found at twelve, and at others twenty-two 
fathoms deeper than that seam. Its usual thickness is two feet eight inches, 
including a band of ttoneof ten inches; its quality is inferior to the better 
coals of the district. 

7th. The Cowper Eye Seam is generally met with about four fathoms 
below the Three-quarter Coal ; it varies in thickness from two to three 
feet of salMble coal, having a stone band in its middle, unequal in thick- 
ness, but in some ntuntions exceeding two feet. Tf i^ seam is chiefly 
worked in the western part of the district, as at Murton, Thornton, 
Shoreswood, Felkington, Etal, Gratherick, Greenowalls, and their vicinity. 
In Quality, it is considered equal to No. 3, Scremerstone Mun Coal. 

No. 8. The Western Cool Seam appears to me to be the lowest worked 
in the district. It has been sunk to at Sliorcs^vood, and there found at 
about fourteen fathoms below tlie Cowper Eye fcjearn ; but the quality being 
indifferent, it was not thought worth working. At Etal there is a mine 
carried on in it, though even there the coal it of inferior quality. 

From the gradual rise of the strata to the westward, the first four seams 
mentioned in the section of the strata near Berwick, do not reach to 
1' horn ton, Shoreswood, Felkington, Etal, Gfatherick. Greenowalls and 
Nos. 5, 6, 7} and 8, ate the bed* worked at thote cool-ninet. 

Hr.S. Vol. 9. No. 50. JP^. laSl. N Berwick 
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Berwick Hill near Mason Dinnington, and lleddon-on-the- 
Wall, and another traverses the counlry to the westward, 
from the sea-coast in the vicinity of How it k und Warkworth 
by the Helm-on-the-Hiil, Netherwitton, llofidley, Shalloe 
Crags near Wallinf^ton, and Stamiordhain. Basuit being evi- 
dently the production of fire, and pervading in an irregular 
manner rocks of almost every age^ does not come within the 
scope of these remarks; so that die aimUarity of oiganic r^ 
mains has at length become tlie geologist's chief guide aad 
reliance^ in proving or endeavouring to prove the identity of 
formations; but if I mistake not these exuvise will not always 
warrant the conclusions drawn from their presence. 



XV. On the Limits upon the Earth! s Smface vnthin which an 
Occultation a Star or PJmiet bjfthe Moon is visibie* ^ 
J. W. Lubbock, Esq, F,RM** 

A STAR is occulted at all those poiiitii which coincide at 
any instant with the intersection of a cone circumscribing 
the moon, and whose apex coincides with the star in Question 
and the earth's sur&ce ; and the star will be just occulted^ or 
apjiear to graze the moon's edge at those points which co- 
incide with the intersection of a plane peipendicular to the 
moon's orbit, and passing through the star and the centre of the 
moon, with the earth's surface. In order, therefore, to de- 
termine the limits within which the occultation is visible^ it is 
necessary to find the equation of this cone and plane* 

On account of the small diameter of the moon and the great 
distance of the star or planet, the cone in question may be 
considered as a cylinder whose axis coincides with the Hne 
joining the centres of the niooti and the star, which axis is 
parallel to a line joining the centre ot the earth and the star. 

Let F(^,?/, =0, F'fr, ?/, 2) =0, be the equations to 
any curve, x z= az + .r^, y ~ b z ~{- the ^equations to any 
straight line, the equation to tlie cylinder whose axis coincides 
with the line in question and has the curve {F(x,^,2) = 0 
F' , V, 0} fur its base, may be lound by eliminating x,y,% 
between the four equations {F (t, ?/, z) — 0, F' (j, ?/, 2) = 0 

= fl 2 + and 1/ = b z j/ j and then putting ibr andy, 
their values x — az and y ^ hz in the resulting equation. 
The following method however ia some ca&es iii perhaps 
more simple. 

Let c'* + s r* be tfae equatkm to the cylinder in ques- 

* ' * - 

* Comnninicatsd by ths Author. * 
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within which an OccuUation is visible, 91 

don referred to coordiiuite axes ii^ich have tbetr origin at 
the moon's centre ; the axis z of course coinciding with the 
line wliich joins the centres of the mooD and the Star, and r 

beiii^ the radius of tlie moon. 

Let .r,, y^, 2;^ be the coordinates of the centre of the moon re- 
ferred to the centre of the earth, the plane xy coinciding with 
the equator, x^^ Vj, the coordinates of the star reiierred to 
the same axes, and let 

jr' =r (x — + ^ (i^ — ^ c{% — »i) 

y = a' - J^i) + ^ (3^ -3^1) + (2 - «i) 
^ « a'^(a? - + - j^,) ^e\z^ «i) 

The equation to the cylinder referred to the axes x^y^xvg 

{a (x-ari) + h{y-y^ + c (z ~ a?,)}* 
+ {(a^ (x - X,) ^V{y -yO + c' (2 - z{)Y = 
The equation to the plane x'y is 

+ ^'(5^-5^1) + ^(«-«i)=0. 

If ft, and 9| denote the right ascension and declination- of 
the moon, aiid \ of the star, since the plane x'y is perpen- 
dicukr to a line joinuig the centre of the moon and star, it is 
easy to show thac 

O^' a COS 0(2 cos ^ as sin cos $2) ^' ^ ^* 

The following welUknown equations of condition obtain 
between the quantities a, a\ c', cfi^ 6^^ : 

aaf + by etf « 0 

^ + + <?■ « 1 

i 

Since these equations are more than are necessary to de- 
termine these quantities, we may suppose one of them as c as 
and then it is easy to show that 

a s sin b ^ — cos ot^ 

of s cos a, sin^y s sina^ sin ^» c' = — cos 9^ 

and the equation to the qrlinder becomes 

{ (x - X,) sin «2 — (5^ - 5^,) cos 
+ {(4? — x^) sin 8g cos 03+ (y -y^ »in«g sin a, 

— (» — «,) cosS;^}*^ 

If = 1{ cos ^ cos ocg, ^ = ii cos ^ sin 03 , « s 12 sin ^, 
f being the geographical latitude of a point on the earth's 
surface^ and if n be the moon's horizontal parallax, A ber 
apparoit semidiameter, 

N *I cos 
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M TMis cfihe Deekiu^Palis ^-a\Dcn/ and an H&ur, 
{cos 8, sin («a - «i) - U COB f sin - 
H- {oo8 $ sin cos («2 ~" '9 

— n (cos ^ sin 8^ cos («2 — «8) — sin f cos S^}* = A* 

Let ui be the inclination of tlie moon*s orbit to the equator, 
V tlie right ascension of its intersection with the equator; then 
the equation to her orbit is 

T sin 00 sin v — sin 00 cos v ^ z cos 00 = 0 

The equation to a plane passing through the star and the 
centre of the moon and perpendicular to this plane is 

(;r ^ X,) (cos m cos ^ sin a, + sin 2^ sin » cos ») 

+ (y — y,). (sin w sin v sin 5^ — cos 83 cos cos ») 
— • (z — z,) (sin « cos Sg cos («£ — v) as 

and patting J2 cos ^ C08 «^ for ar, J2 cos ^ sin «3 for and 
JB sin f for 

i7{cos ^ sin sin » cos (v — 0(3) + cos ^ cos 8s cos « sin («s— «^ 

— sin <p cos $2 sin w cos (aj—v)} 
— cos 64 sin sin w cos (v— «,) — cos 5j cos J^cos eu sin (.og— «j) 

4- siuS, cos 82 ^<J?' (^-2~*) ~ ^> 
the geographical longitude east of the point corresponding 
to ^3 =: ^ the sidereal time at the place from which longi- 
tudes are reckoned. 

Equation (1) may be considered as the equation of a cone' 
having its apex at the earth's centre, the variables beins f 
and 0(3. This determines the points on the earth's surface 
for which the star is occulted at any instant; the intersection 
of this cone with the plane, Equation (2), determines the points 
at which the star is just occulted or appears to graze the edge 
of the moon. The mathematical solution here given compre- 
hends also those points on tlie opposite hemisphere of the 
earth to the moon, which are intersected by the cylinder and 
plane, and whicii must obviously be excluded. 



XVI. Tables of the Decimal Parts ^ a Day and an Hour, 

Btf K Correspondent. 

To the Editors of the Philasf^^Mcal Magazine and Annals. 

Gentlemen, 

A 8 1 see that in a foniier Ninnber of your Journal you 
have comnicuccd a pnblication of correct Tables requisite 
in practical astronomy, 1 forvvaril two of the same nature, in 
the hope that otlier correspondents may be Induced, like my* 
seJf, to follow so useful an example* 
December 10, 1830. 

Tabu 
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XVn. On the aUmd ProdttcHcn o/Heai in Mina fyOe Con- 
densation of the Air whiek ventilates themg and on the Fqlla^ 
ef a^er O^fectians to the Opinion that a high Temperature 
exists in the Interior of the Globe, Ikf RobertW. Fox. 

To the Editors of the Philosophical Magazijie and Annakm 
Gentlemen, 

A PAPER has recently appeared in the Edinburgh Re- 
Yi^T^v'^ " On the Progress of Geological Science," in which 
arguments are adduced against the existence of an elevated 
temperature in the interior of the earth. 

These arguments are founded on the cold which prevails 
about the poles, notwithstanding they are twelve miles nearer 
the centre than the surface of the earth is at the equator ; and 
on the comparatively low temperature of the water in aban- 
dondcd mines, as well as at the bottom of the sea, ai> far as 
this has been ascertained. 

It is at the same time admitted that the heat is fomid to in- 
crease in mines in proportion as they are deepened, and that 
its degree depends on their depth under the sur&ce, rather 
than with respect to the level of the sea. That it is not pro- 
duced by the miners, and the candles and gunpowder they 
nse^ is rally acknowledged, as the influence of those causes 
must be perfectly insignificant on the large quantity of water 
pumped out of deep mines. 

But the reviewers attribute the elevation of temperature 
observed in mines to the condensation of the currents of air 
which ventilate them. " Now," they say, " as this air passes 
from the surface to the bottom of the niiiief, it becomes 
more and more compressed. Its temperature in consequence 
must be continually increasing, and of course it must be al- 
ways giving out heat to the walli> oi the mine and to the water 
with which it comes in contact. The heat given out at the 
bottom will be greatest, because there the compression is 
greatest. The greater the quantity of air thus condensed, 
and the more rapid the current, the greater will be the quan- 
tity of heat eTolved. This, we are persuaded, is the true 
cause of the devadon of temperature as a mine increases in 
depth.** 

These opinions, proceeding from such authority, induce 
me^ from the part I have taken in this question, and the o|h 
portunities I possess, from my local situation, for getting in- 
formation relative to the Cornish mines, to offer a few remarks 

• Edinburch Review, No. 103, p. 49—52. 

t Dolcoatii is the mine referred to, and 84* the temperature of the 
water at the bottoiu, the mine being 238 fathoms deep. 

for 
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Mr, K. W. Fox on the Iticrease of Heat in Mines, 95 

for the pui-pose of showing that neither the hypothesis^ nor 
the objections derived from the temperature of abandoned 
mines, are tenable, 

I do not apprehend that a degree of pressure equal to what 
takes place in our deepest mines would raise the temperature 
of air many degrees, probably not more than five or six at the 
utmost, supposing none of the heat to escape to surrounding 
bodies ; but the water flows into some of our mines in consi- 
derable streams at the temperature ot Irom 80° to 90°, which 
is about 30° to 4-0^ above that of the climate : and nearly two 
niiilions of gallons are daily pumped from the bottom of Pol- 
dice mine, which is 176 fatlioms deep, at 99° to 100°. This 
being warmer tlian the human body, ol course puts that source 
of heat out of the question ; and it oflen happens that streams 
of water, the moment they gush into min&^ are eoual and 
sometimes superior in temperature to the air immediately in 
contact with them. 

Neither do the seasons seem to produce any sensible eflect 
In deep mines, which they doubtless would do if the heat 
were in almost any degree attributable to the compression of 
the air. 

Our mines are for the most part ventilated by shafts open- 
ing into the levels or galleries from the surface or from a 
higher level. These shafts are commonly numerous in ex- 
tensive mines, and the air circulates freely and often copiously 
through tiiem, ascending in some shafts, and descending in 
others. In all cases, I believe that the upward currents are 
at a higher temperature than the downward ones ; so much so, 
indeed, that in winter the moisture is often frozen in the latter 
to a considerable depth, and not at all m the former. The 
temperature of these currents has recently been ascertained 
In some mines. 

In Ddcoath the air ascended in one shaft at-60S and de^ 
ioended in another at 6V : — ^the thermometer was placed six 
feet down- in these shafts. 

In Poldice a current came up at 61^ and another went 
down at 48°, both having been observed at thirty feet below 
the mouths of the shafts. 

In Tingtang mine, which is 1 78 fathoms deep, the thermo- 
meter was let down fifteen feet in two shafts, and indicated a 
temperfitnre of 59® in the ascending, and 42° in the descend- 
ing current. 

The inferior specific gravity of the heated air is, in fact, the 
cause of its ascent, and consecjuently of the descent of fresh 
supplies from the atmosphere at a lower temperature ; so that 

it 
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96 Mr. R. W. Fox on the Increase of Heat in Mines^ 

it is clear that the air which circulates in mines tends to di- 
minish, and not to augment their temperature. The air sup- 
plied by mechanical means is comparatively trifling ; this mode 
of ventihition being resorted to only, when, from a deficiency 
of shafts, the circulation is very imperfect; and as it must ul- 
limateiy form a part of the warm ascending currents, it is un- 
necessary to consider its cifect on temperature as a distinct 
question. 

True it is, that the ratio of increase is by no means uniform 
in the mines ; nor ought it to be expected to be so, as there 
«re many disturbing causes which must affect the temperature 
very dirorently in different places. Of these, the copious fil- 
. tsation of water into the deepest excavations of mines, is, I con- 
x;eiye^ the most influential, subject as it is in a peculiar degree 
to be modified by local circumstances both in its quantity and 
direction. It cannot however be doubted that it must chiefly 
come from more elevated ground ; and therefore I think it 
may be inferred, that the temperature of mines is not equal 
to that of the earth at the ^aiue level, either in degree or in 
uniloniiiiy. 

Tlie temperature of water in the shafts of abandoned 
miiicb has been repeatedly rdeired to in opposition to the 
opinion that a native heat exists in the earth itself. On this 
;>ubject 1 have made some observations in a paper published, 
in 1827, in the third volume of the Cornwall Geological 
Society's Transactjons, which I may perhaps be allowed to 
quote. 

" My impression is, that the experiments which have been 
made in these collections of water tend to support the opi- 
nions*', (iq.fiivour of a subterranean heat), the differences of 
.temperature being considerable in different stopped mines ; 
and even .in different shafts of the same mine a variation of 
temperature has been observed. 

" Some very shallow mines, it seems, have been found full 
of water to the adit level at the temperature of 51°; others, at 
from 52° to 56°, and even 57°, as was the case at Gunnis 
Lake copper mine, the depth of which was 125 fathoms, and 
the adit 3.5 fathoms, from the surface; so that, taking the 
mean temperature ol" the climate at as high as 51% (which, 
from some experiments to be mentioned*, I now think is 
rather above the mark, a6 it respects our principal mining di- 

* A scries of observations, continued throughout the yenr, made on the 
temperature of the ground, \\nd t?iree feet under the surface, gave for Dol- 
coatn49°-94; and Huel Uoriand, which i& more elevated, being about 
950 feet above the ie»>leTeI, 48^. 

stricts 
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•trIcU it least,) it gives an exeessof five or six degrees for the 
whole of the water in some shafts, which Is equal to ten or 
twelve degrees for the extreme, even supposing equal quatf^ 
titles of water to flow into die shafts from the hi^er and lower 

fslleries : this, however, I imagine to be by no means the case, 
ut that by far the largest portion of what is emptied into the 
adits from the overflow of the waters in shafls must be de- 
rived from the upper levels and workings of mines. The 
levels are usually driven on tf ie veins at intervals of ten fathoms 
under the adits ; the superior ones being more extended in 
length than the interior ; so that they are likely to intercept 
most of the waters coming irom the ground above; and the 
water followinc^ that course w hich opposes the least resistance 
may be supposed to pass principally through the iippennost 
levels into the shafts, and to sink therein, if its relative tem- 
perature be low» Thus It may be presumed that the compa- 
ratively stationary water in the deeper levels, has but little in- 
fluence on that m the shafts; liMr it-is well known that thii 
fluid conducts heat in a lateral direction very slowly. 

The effects above mentioned are doubtless variously mo- 
dified in different places by the nature and thickness of the 
strata and the more or less pervious state of the veins : be- 
sides, the workings communicating with the shafls are in some 
mines much more open and excavated than in others. And 
considering al! these circumstances, we might, I think, anti- 
cipate that the results of experiments on the temperature of 
water in stopped mines must he discordant and inconclusive 
as to the actual heat of the earth itself, however strongly they 
may coi roborate ihe truth of its existence.** 

I might have aiided, that there are usually several shafls 
in mines not carried down through the adit, which must re- 
ceive large supplies of rain*water flrom the surftoe; and this 
water having, it may be presumed, a mean temj^erature less 
than that or the climate^ of course tends to diminish the tem- 
perature the water in abandoned mines. 

The experiments made to ascertain the temperature of the 
ocean at great depths are, I think, quite inconclusive with re- 
spect to the subject under consideration. The bed of the sea 
\s doubdeii composed of veir imperfect conductors of heat ; 
but if it were all of solid rock, it would surely be inmpable 
of transmitting heat to the water so fast a5 the latter would 
convey it away, notonly from its natural tendency, when healed, 
to ascend in, colder portions» of that fluid, but also from the 

♦ 

♦ - * 

* Thequanti^ of the walets to diichafjg^ from the ibafU, i« generally 
connderable. 

N. S, Vol 9. No. 50. Feb. 18S1. O incessant 
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incessant agitation of tb^ ocean produced by currents and 
tides, &C. For these re^ons, it .appisars to me that a low 
temperature at the bottom of the sea is not at all inconsistent 
•witli a high degree of terrestrial heat 

The temperature about the poles of the earth must also be 
governed by the relative impressions of the heat ami cold to 
which they may be exposed ; and if frost and snow are found 
on Hecla and other volcanic mountains and districts, owing 
to the very slowly and imperfectly conducting medium of the 
rocks and the ground, surely the efl< cts produced hy the cold 
in the polar regions caimot be deemed Incomjiatible with an 
elevated temperature under the surface. The zones of equal 
tempemtares at accessible dqitlis in the earth having fc«en 
ibund to conibrniy in some decree, to the irregularities of its 
surface,— 'this fact affords another inlstance thifit whilst the' in- 
ternal parts of mountains and hills may be sustained at a high 
temperatura^ their sides and even the valleys which separate 
thiwtt may be quite cold. This arrangement of the zones of 
heat must» I conodve, cause the water or moisture in the in- 
terior of mountains and hills to give out vapour more or less 
copiously, according to circumstances : nnd this ascending 
towards their summits and sides, gradually condenses into 
drops in proportion as the temperature of the ground di- 
minishes. The drops accumulating into small streams, uiti- 
niately appear, in part at least, at the surface, and form a more 
or less considerable proportion of sprincrs or fountains. 

If the terrestrial temperature could be determined witli cer- 
tainty at any given depths within our reach, I much (juestion 
wbetner it ought to be considered as furnishing us with pro- 
pier data Ibr calculatiog tbe ratio of increase to a. fiir grater 
depthi because it appears to me to be highly probable that in 
the former case the neat may be due to the ascending portions 
of warm water, more than to tbe conducting power of the 
rocks; and this idea derives confirmation from the fact, that 
those rocks which most readily transmit heat (compact granite 
for example) are usually foundf at a lower temperature ia mines 
than clay-slate and other rocks which are the most pervioos 
to moisture and the worst conductors of heat. 

It must however be acknowleds^ed that whether the ter- 
restriai heat mcreases more or less rapidly towards the centre, 
the frequent occurrence of volcanos and hot springs, in di- 
stricts far separated from each other, tends strongly to confirm 
the opinion that a very high temperature exists in the interior 

of the globe. „ vir -n 

n \ f 19 1001 Robert W. Fox. 

Falmouth, Jan. 13, 1831. 

XyUL On 
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XVIII. On the StahiUiy of the Solar System. Bj^ J, W. Lub- 
bock, Esq. F.R.S.''^ , 

T^HE following passage occurs in the lOJrd Number of the 
Edinburgh Review, p. 43, lately published. " The earth 
is one of eleven planets wiiich revolve round the sun. It has 
been demonstrated by matiiematicians, ihat all the liille irre- 
gularities arising from the mutual actions of the planets on each 
otiier run tlnough regular peri otls, and then vanish. So that 
their motions, ibr anything which we know to the contrary, 
pootiQue ibr ever, without any real alterations in the mu- 
digtances between the sun and planets." 
The proof of this proposition, as here stated in its utmost 
generality, is not to ha ^und in any work on physical astro-» 
nomy ; nor is it true, unless the planets move in a medium ab- 
solutely devoid of any resistance. Tlie proof given by M. d« 
Pontecoulant, Theqrie AnaLduSysteme duMondefVoL u p. 455,, 
eJttcnds only to the square of the disturbing force. In rigour^ 
however, it matters not at what stage of the approximation, 
the terms come in which create a derangement; the effect migh^ 
be more slow, but would not be less certain. 

In a paper recently published in the Philosophical Trans- 
actions, I have endeavoured to overcome this difiiculty by the 
following very simple considerations. 

, By tl/^ first appioxiuiation, or that which takes into accousiL 
the first power of the disturbing force, supposing the body to 
more in a medium devoid of resistance, 

Semi^-major axis . 

Eccentricity 

Inclination of the orbit to 

fixed plane 
Longitude of the perihelion *\ 

Longitu(!e of the epoch >= Series of sines + a quan- 
Longitude of the node J tity multiplied by the time^ 

The arguments under the sign sine and cosine in these ex-^ 
jsrjes&ions are multiples of angles depending on the mean mo*' 
tions of the bodies which compose the system. 

A second approximation may be obtained by integrating 
the diflerential equations for the variations of the elliptic con- 
stants, after havinnr siilistiluted in the disturbing function their 
values found by the first approximation. But the values thus 
found for them by the 5;econd approximation retain the sarne 
Jbm as before ; the &ame is true for the next approximation ; 

^ Cominomcated by the Author, 
* - O 2 , and. 




= Series of cosines without 
n quantity multiplied by 
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and indeed liowevcr fnr tVie npproximntion be carried. So that 
t\rp follow ing tlieorein is ti'ue, wiihout n^lecting any powers 
of the eccentricities or inclinatlous^ or any powers of toe dis- 
turbing forces : , . , 

* Semi-major axis 1 * " 

' EcceiUricitv l o ^ • * a. 

. T r ' ^ >8s Series of eosines witiHNit 

Inchnatiori ot the orbit to a f _ u« irTj 

. Longitude of the peribelionl ^ ^ 
- . Xongitude of the epodi . > a Series of sinesr + a qnao*^ 
Longitude of the node ) thy muitipUed by the timer 

The series of cosines being a periodic functioDy it follows that 
however long the periods of some of the ineqnalidee maj be^ 
the semi-major axis, Ihe eocentrlcttyy and the inclination to a 
ihced plane vary periodically within limits which depend upon 
ihe magnitude of the disturbing Ibreesi' that is, upon the mag- 
nitude of the mass of the primary compared with the masses 
of the planets, and upon their mean distances from the primary, 
&C. The other three constants have a term varying with the 
time ; but this, from the nature of these Constant8| does not 
affect the stv^bihty oi the system. 

The contrary obtains when the body moves in a mediutn: 
which resists accordin^j to any power of the velocity, in this 
case, considering only the terms which depend on the resistance 
of the medium ; 
Semi-major axis 



Eccentricity 
Longitade of the perihciicm 
Longitude of the epoch 



• 8B Series of sines + a quantity 
multiplied by the time. 

;s= Series of cosines without 
any quantity multiplied by 
the time. 

I have also extended these results to the problem of the ro- 
tation of the earth about its centre of gravity. The solution of 
this problem cuiUains six constants : which constants are analo-. 
gous to those which occur in the determination of a planet's 
motion round the snn, an analogy first, I believe, pointed out 
by M. Poisson. : 

By integrating the expressions ibr the variations of these 
constants* 

The mean motion of rotation, 

The cosine of the geographical 
latitude of the axis of instan- 
taneous rotation, ] but any quantity mnlti- 

The obliquity of. the ecliptic^J plied by the time. 

The 



A periodic function with- 



Digitized by 



a 



ouanti^ maldplMd by 
uetinie. 



Mr« Moore's Remarks m ike Origin of JtQfk4»9kfi. 101 

The geographical longitude of] : . " 

the pole oi install UueoMs ro- . >• : 

tation, 

The loneitude of a iiiven line v a a- r w . 
in the body. H ^ periodic function + 

The longitude of a fixed line 
t ' in theecliptic, reckoned firom 
■r the first poiai i^f Aries, 

Thus the geographical latitude of the pole of the axis cf 
instantaneous rotation, the angular velocity of rotation, and 
the obliquity of the ecliptic vary eternally within limits which 
ni fact are extremely narrow, and thus the stability of the 
system is preserved. ' ' " 

I have on^y shown these results to be true when the earth 
is supposed to revolve In )a medium absolutely devoid of all 
v^sisUmce and frictione It seems worthy of inquiry how they 
become modified when some degree of friction, is suppoM 
So exist. 



JRemdrh on ike Origin of Boeii-^asi^Si in rrp^ to a 
Paper Mr. E. W. BratleT| Jiin/^ By ike Reo^ Thoma». 
MoouE» 

• To the Editors of the Philosophical Magazine arid Annals. 
Gentlemen* ' 

AN article on the Subject of rock-basins, bv Mr.Brayley jun., 
— extracted fi-om bib contribution, on the subject of Ueo^ 
' logy, to *'The History and Topography of Devonshirey^a woHl' 
now in the course of publication, — naving been inserted, with 
some slight alterations, in the Philosophical Magazine for No* 
vember 1830, a place for some remarks in reply to his objec- 
-tions to the artificial origin of those cavities^ is now requested. 

Mr. Brayley commences his observations in the work just 
mentioned (page 288, 8vo edit.) by saying, "The writer of 
these outlines might be considered as liable to a charge of in- 
attention to his friend the Rev. T. Moore, author of tlie topo- 
graphical and principal part of this work, were he to omit 
noticing the remarks on the origin of rock-basins contained 
in the first chapter of Book II." &c. The present writer, how- 
ever, must take the liberty of observing, tiiat, valuable as 

•^SsePhii. Mag. snd Aanak^N.&iol. riii. p. 831. * 

•Mr. 
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Mr. Braylev's communication may be, lie should have been 
more gratified by " the breach than the observance" of this 
instance of civility; not because he had any aversion to his 
opinion on the ori«rin of rock-basins undergoing the test of 
investigation, but because it was obviously im})roper to render 
a work on topography the vehicle of controversy by the 
writers of it ; and also^ as he never meant to lay any stress on 
hb own opinion on that subject he did not wish it to be made 
a prominent subject in the above-mentioned work ; nor more- 
over had he any intention df arguing the question fully in the: 
slight notice which he had taKen of it diere. However, as^ 
Mr. Brayley has endeavoured to show the futility of this opi- 
nion at considerable lengthy some sort of reply seems to be ne-. 
cessary, and the following remarks are therefore respectfully 
submitted to the candour of the reader who may feel inter^-r 
ested in the subject. 

Since the article alluded to has been published, au intel- 
ligent and highly respectable correspondent in Devonsliiie, 
who is said to be excelled by none in au acquaintance wiih 
the antiquities and other curiosities of Dartmoor, has thvoiircd 
tiie vvriier with the following observations, which he begs, 
leave to insert as corresponding with what was suggested to his 
own mind' by the litde which ne himself saw, and by all that 
he heard of the rock-liasins in this district. Respecting rock- 
basins much diversity of opinion has existed ; but whoever 
wilt inspect them must be convinced of their artificial ori- 
gin. To all appearance they have a connection with other 
relics found in their neighbourhood; for it may be remarked, 
that these rock-basins are generally situated on tors which- 
overlook or border on the remains of the ancient British vil- 
lages on the moor. They are also very distinguishable from 
the hollows worn by the effects of weather, these basins being> 
often of very regular figure, and cut in the hardest rocks» 
%viiere no other derangement of the suriace is visible." 

On the opposite side of the question, Dr, MacCulloch, as 
quoted by Mr. Brayley, has observed, " The true origin of 
rock-basins is easily traced by inspecting the rocks themselves, 
where they are found." Such is the opinion of my corre* 
spondent just quoted $ but that correspondent was also con- 
vmced that such inspection would necessarily lead to a con-, 
elusion directly opposed to Dr. MacCuUoch's. And thi9. 
only proof which this distinguished writer has adduced as, 
furnished by the appearance of the rocks is the following:. 

On examming the excavations tliey wQl always be found ^ 

to 
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to coiUain distinct grains of quartz and fragmeiiiis of oilier 
constituent parts of graiiiie;" but he adds, *' in time the 
accumulated gravel is blown away by the winds, although 
in the deeper iiollows it may often be round forming consider- 
Able accumulations.'* In.tne first place, I very much doubt 
jnrhether it be really a fact that gravel of this description is 
always (build in. these excavations, and indeed Dr. MncCul- 
ioch*s own remark seems to imply tliat it is not; for why 
does he observe that in time the accumulated gravel is blown 
away, if it were always found there? But let us suppose the 
statement to be correct, and in many of them such gravel or 
sand, it will readily be admitted, is found ; then, 1 observe, 
these particles of gravel or sand n)ay as readily be supposed 
to have been swept into the basins by the wind, as blown out 
of them, and to have found a lodgement there: nor will any 
one think this circumstance extraordinary, who has any know- 
ledge of the violence of the winds in this district. 
. Dr. MacCuiloch proceeds to observe, that " the circum- 
stances which occasion the formation of rock-basins are the 
presence of water, and the alternate action of air and water* 
If a drop of water can make an efiectual lodgement on a surface 
of granite a small cavity is sooner or later produced. This 
insensibly enlarges as it becomes capable of holding more 
water, and the sides, as they continue to waste, necessarily re- 
tain an even and rounded concavity, on account of the uniform 
texture of the granite." Now we have no doubt that a con* 
tinned stream of water, especially if it flow with rapidity, will 
wear itself a channel, and create hollows in the hardest 
rock; and the Rev. J. P.Jones, the distinguished Botanist of 
Devonshire, in his account of one of his tours on Dartmoor, 
mentions a remarkable fact of this kind very much to our pre- 
sent purpose. He states, that in crossing the streams on the 
Moor, he observed, not only many small cataracts, but basins 
in the rocks'on the borders ol ilie currents; and that these cu- 
rious cavities, however, were never formed unless the rapidity 
pf the stream, meeting with some obstrnctions, formed an 
etldy. Here then is the operation of natural causes fully ade- 
quate to the effect produced. A bod^ of water perpetually 
whirling round with consklerable velocity, and carrying with 
It, no doubt, gravel and stones, has insensibly, through a long 
succession of ages, scooped out these rock-basins: but that a 
dro|> of water, having found a lodgement on the horizontal 
surnioe of the hardest granite, should, by chemical operation, 
make any serious impression there, and that hence by the 
gradual accumulation of water rock-basins should be formed 
^ on 
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on these 6at surfaces, some of which, as Dr. MacCdIoch ob^ 
«ervesy **areM regularly spheroidal iotemally aft if they had 
been shaped by a tarnitig kthe^ " and it may be added sonte 
of which also are several feet in diameter*! — to the receptioR 
of this proposition my power of credence, I confess, is not 
equal. I see here, indeed, a theory supported by a distin^ 
guished name, but by no sufficient proof. Mr. Brayley him- 
aeif states a fact in direct hostility to this hypotbens. There 
are granite beds, it seems, which present basins on their per- 
pendicular faces Devon," p. 292 — 294); and water might 
indeed be arrested tlit re by a miracle, but if it followed the 
course which natui c l ecjuires, it would certainly descend, and 
leave the rock as before. Some other cause therefore must 
necessarily be sought for, to account for tlie production oi these 
basins at least. 

. But if we are to suppose that rock-basins can be formed 
by ** the presence of water, and the alternate action of «r and 
water,** and i( as Mr. Brayley affirms, ** we need not hedtate 
in admitting the solution of granite in water to an extent ca^ 
pable of producing diis effisct of disintegration,'* then I ask, in 
what state ought we to find the granite in the beds, or rather 
at the sides of the rivers near the surface of the water, where 
it must be constantly exposed to the alternate and powerful 
«ction of air and water ? Worn indeed it may be by the 
current, together with the sand and stones which the water 
caiTies along with it; but that it is corroded chemically, and 
that to a great degree, in conformity with Dr. MacCuiloch's 
theory, by the operation of both these elements, does not ap- 
pear to be tlie iactf. 

Again : if cavities can be foi ined in the rock in the manner 
Dr. MacCuiloch supposes, then 1 maintain, the whole of 
the horizontal surface of the rocks would be corroded, and 
would be generally as fall of hoUows as a honeycomb, though 
with nothinff of the reffularity of the latter, 6a » drop of water 
would easily find a lodgement in numerous places. This 
however is not the case on any of the rocks in Devonshire ; on 

* Borlase states the diameter of some of them to be six feet. 

f A valuable correspondent of Plymouth* who has roudi loforma- 
0on on tkete subjects, after expressing his concurrence with die brief 
femarks in defence of the artifioia! oni^in of rock-basins which gave occa- 
non to Mr. Bravley's cli»cu!>i»ion of the subject, observes, There may be 
instances in which Dr« MacCuiloch's theory is verified, but I have never 
found noorstone decomposing under the drip of water; .and why are the 
rock -basins so often npon the Irighest ridge ot these stones, if thqr be sot 
artificial?" 
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the contrary, as my correspondent before quoted observes, 
** the basins are not only often of very regular figure, but are 
cut in the hardest rocks, where no omr derangement of the 
mfiiee is Tisible. And they are also very distinguishable irom 
-the hollows worn in the softer parts of some rocks hj the 
efiects €iS weather/' These cavities are not only, as Dr. Mai>> 
Cidloch states, occasionally circular in their boundary, and 
as r^^larly spheroidal intern allj as if they had been shaped 
in a turning lathe, but their sides also are smooth and even ; 
-and these circumstances appear to me to be decisive of the 
question. Dr. MacCulloch, it is true, ascribes this regularity 
of form to " the uniform texture of the granite." Kow the 
constituent parts of the granite \v]iic}i most p^enerally prevails 
in Devonshire, are stated to be quartz, ieispar and mica; and 
we are told that these several materials are of dif?erent de- 
grees of hardness. Mr. Brayley has spoken of " the felspar of 
the base as dull, earthy and deccunposing" ("Devon," p. 251), 
and of another of the decomponent parts as "almost indestruc- 
tible." This being the case, then, 1 maintain thai llie decom- 
position, which is admitted to be goinfi; on at present as here- 
tofore, Would necessarily follow the softer particles of the rode ; 
and the consequence would be^ that the figure the cavities 
in question would become^ in all cases, irregular, and bear 
little or no resemblance to the rock-basins as they now- arte, 
and as Dr. MacCulloch describes them. And not ouly wofild 
th^y be irregular in their form, but the surface of these ca- 
vities would also be rough and crumbly, the soH^ earthy 
part having decayed,'' and left the " indestructible" portiohs 
projecting. But this is not the fact; and Mr. Brayley has'ao- 
cordingly admitted (" Devon," p. 290) that in his examinations 
of therock-bnsins on the summit of Carnbrea Hill, near Red- 
ruth in Cornwall, " he did not find the sides of the basins 
crumbly." The inference appears to me to be obvious nnd 
conclusive: — the sides of the basins (mi^ht to be rough aiid 
crumbly, if formed as Dr. MacCiillocli represents, and if the 
constituent parts of granite, as is al^o affirmed, are of difl'erent 
degrees of hardness or durability; but they are 7iot rough and 
crumbly, and therefore not formed by the only natural pro- 
cess to which their formation is attributed* 

What Mr. Bravley however considers as the stron^t evif- 
dence of the artim^ origin of these cavities^ but which, nolk 
withstanding, has escaped Dr.MacCidloch's notice, is as fol- 
lows : — " Many of the rock^basins on Carnbrea are crossed 
by veins of porphyry or porphyritic ffranite, which tr»?eitse 
the cams, and which, ofiering a much greater resistance to 
the action of decomposing agents than the granite itself, have 

N.S. Vol. 9. No. 50. Feb* 1831« P been 
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been left in the form of ridges, their edra only h«viiig>beeil 
round^ by the action of the elements. This fact is obviously 
ooncliisive^" &c. Not havuig seen these cavities, I shall not 
venture to give any opinion cteddediy respecting them. Fhw 
Mr.Brayley's description of them they appear to be very iiv 
ttgular, and if he had not said that he did not find their sides 
Gnimbly» I should be disposed to consider them as belonging 
to that class of excavations which have been formed by natural 
causes. If their origin were artificial, it is possible the ridges 
mifrht have been left throiifjh want of sufiicient skill to re- 
move tlieni; or, the softer parts of the rock may perhaps have 
been since worn away by the action of tlie weatncr, leaving the 
porphyry projecting. But at any rate the reasonini? from 
these does not a))pear to me to apply to the rock-basins in 
Devonshire, where, though the component parts of the granite 
are said to differ greatly in durabihty, no projeciions occur. 
From the former of these instances therefore no serious ol^ 
jection appears to arise to the artificial origin of the latter. ' 

Mr. Bray ley, indeed, has himsdf fi^ a difficulty on this sub« 
ject; for admitdng the insuffidency of Dr.MacCuUoeh's theory, 
he has proposed another objection to it, by saying (<< Devon,*' 
p. 999)9 And indeed it would appear that some further 
cause than the uniform texture of the granite must in reality 
operate in the formation of these basins; for if that only- wave 
the reason,, the granite would be as mocfa acted upon in a di* 
rection perpendicular to its surface, as in those directions 
\vhich are parallel to it; and the depth of the basins ought 
always to be equal to their diameters, or nearly so; which, as 
far as the writer's knowledge extends, is seldom, if ever, the 
ca^e. And the occurrence of the rock-basins on the vertical 
faces of the granite at Scilly would seem to be a further cor- 
roboration of this idea; for it is difficult to conceive how the 
action of water could produce such cavities in this situation, 
unless it were aided b} the Leiidency of the rock to disintegrate 
more easily in certain directions, with respect to the planes 
of its surfaces, than jn otliers." The reasonableness of these 
remarks is sufficiently obvious; and the farther cause than 
the uniform texture of the ffranite necessary to the pro- 
duction of rock-basinsy Mr. Srayley supposes to be found la 
the spheroidal structure of this rock. His reasoning appears 
to be ^us: — The constituent parts of granite are spherically 
araranffed; in other words, a mass of granite consists of a num- 
ber of spheres; and as disintegration on the flat surface of 
the rock takes place, this kind of structure is favoural^ley in 
some way or otner, to the formation of these cavities : and 
that the structure of granite is thus spheroidal in all cases, 

• Mr. 
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Mr. Brayley is of opinion that Dr. AJacCulioch has rendered 
in the highest degree probable. To me however, I must take 
the liberty of saying, the proofs adduced are not by any means 
so satisractoiy as Mr. Brayiey supposes them to be. Some 
kinds of rocks, and even some rare specimens of jsarticnlar sorts 
of granite, may be unquestionably spheroidal; but to infet 
hence that all granite is so, would surely be much too hasty^ 
and can scarcely be satisfactory even to those who have a fa* 
voerite notion to support. But that the structure of the De- 
vonshire granite is not of this kind appears evident from the 
following considerations. In the first place, if it were so, tliis 
ought to be apparent on inspectin^^ it. The crystals, for in- 
stance, are usually large and very distinct; but have ihey any 
appearance of a concentric or spherical arrangement ? Cer- 
tainly not: they seem to be thrown tocrether in coniusioxii 
^nd have in general no regular arran^jement whatever. 
• Again, the direction of the fissures m this granite are clearly 
adverse to the supposition oi its spheroidal constructioui 
Masses of this rock are divided into cuboidal or laminar 
blocks, bounded by fissures horizontal, perpaidicular, or in* 
dined, often mere mathematical planes and preserving an 
paraUelism among themselves;" whereas, if the consti- 
toent parts of the granite had a spherical arrangement, these 
blocks surely ought to be spheroids, and the fissures of a eir^ 
enler form. They would separate like the coats of an onion, 
whether the fissures, as originally existing in the granite^ 
Hire to be considered as the efiects of contraction produced in 
the mass by the evaporation of water, or by the abstraction of 
heat." Much is said, it is true, about the boulders of ihis 
rock, and the rounded form of the v{\rre< and corners of the 
blocks mid the laminai. To this it may be replied, that all the 
projections of the granite, the corners, and the edges, are most 
worn because they are most exposed to the action of the at- 
mosphere, to which their decomposition is attributed, and that 
this would be the case, win i her there were anything spherical 
in the arrangement of then constituent parts, or not; so that 
no argument in favour of such arrangement can be derived 
from this circumstance, of sufficient weight to decide the ques- 
tipn. Proof therefore being wanting of the spheroidal structure 
of thia' granite, all reasoning from it in &vour of the forma* 
turn of rock-basuis by a natural process, falls to the ground*. 

On 

- • Mr. Brayley has mentioned the Logan on the Tcign in connection 
with this subject, and has taken it for granted that its form '^phei oidal. 
Bot bis account of it is in the main particulars erroneous. Having taken 
a flight Aetch of it mywAi, on the spot^ I can speak ofit without hesitation. 
It it not properiy Mated, as he observet, *^fa tDe chaanel <rfdie river,'* but 
i P2 «t 
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On the whole, therefore, I am still inclined, for the reasons 
now adduced, to retain niy original opinion, that the rock- 
basins properly so called, and distinguished from other irre- 

fiilar cavities in the rocks, are arti6cial. At the same time 
am not disposed to lay any undue stress on this opinion, and 
have undertaken the defence of it with reluctance. One or two 
other facts, however, in support of it, may be added. The 
rock-basins in Devonshire,'' Mr. Burt*, who was well ac- 
quainted with Dartmoor, has observed, are always on the 
verge of the rock." What re<ason can be assigned for this, if 
these cavities are the result of the chemical operation of the 
elements? Does not such a position indicate some de*:?!!;!! in 
their formation ? They are also comparatively few in num- 
ber, for among the numberless rocks and tors on Dartmoor 
by fiir the jrreater part are without this distinction: and why 
should not ruck-basins be found upon rocks and tors of the 
same texture generallvj if formed by some natural process by 
which all are liable to be affected ? They are, moreover, some- 
times found singly, where there is no other derangement of 
the surface; and generally In the vicinity of other British 
remains. Gomwrnl, which abounds most with the latter, ex- 
hibits also, it seems^ the greatest number of the former. All 
these circumstances serve to strengthen the belief of the arCi* 
ficial origin of these singular cavities. Nor is there any evi- 
dence, from time immemorial, of their increase either In size Or 
number. 

At the same time, I am contending only that their origin Is 
artificial. By whom or for what purpose they were formed 

is not known ; nor is it my intention to hazard any conjecture 
on the subject. They are of two kinds; one^ simple cavities 

at the side of it, at the foot of a steep hill, the side of which is covered 
with l)locks of granite of different sizes, and has tivery appearance of hav- 
ing rolled or Bkddeo down the declivity with OMny other bloeks, which lie 
on the banks and in the bed of the river, and e( having rested and poised 
itself upon a slight elevation of a low rock beneath. Or if this were not 
the case, the iissure between itself and the rock on which it rests may have 
beoi worn lainer than it was originally by the current, which it here vety 
rapid, leaving a fulcrum near the centre on which it moves. It it now 
moved with (TifTicuIty, and could never bavn n^cillated more than an inch 
or two. Its form moreover does not approximate to the spheroidal. I have 
seen in some publication, the title or which I do not now recollect, what 
wm intended for a view of it, and in that view the fonn, indeed, that wnt 
given to it, was '^^phcroidul : but it is no more like the real Logan than an 
apple to a cuhe. i lic true form of it is intended to be given in a ftiture 
. number of '* Tiie Hittory and Topoaraphy of Devonshire," and a near re- 
semblance to it may be now teen with the ornamented tetter at the bq^ 
mng of Book II. of that work. 
• Notes to Canrini^a**'' OsrtQieor;' |s 190^ 

cut 
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eat in the surface of the rock; the other, with lips, or com- 
iniuiiGatiOTS between the different baBins, in some instances 
one of them being lower than the other, and the commqnicaF 
tion between the two sometimes extending to the bottom of 
the upper basin. BorIase%who was the first writer, I be- 
lieve, that made an^ attempt to account for the origin and de- 
sign of these cavities, rejects the notion that they were used 
for libations of blood, wine, honey, or oil, and thinks they 
^ere intended to collect water from the rains or dews, in the 
greatest purity, for the purpose of ablutions, which were very 
coamion among the priests of all ancient superstitions, and 
probably therefore among the Druids. But he proposes this 
of course only as conjecture. 

Tliat the ancient Britons were capable of forming them, 
there can be little doubt. We know tiiat they had made at 
least some proo;ress in the mechanical arts. We learn, for 
instance, iiom Caisar, who could not be mistaken, that they 
had chariots of war, armed with scythes, and there is other 
evidence of thdir possessing skill eqiud to the task in qnestion. 
The Phcenicians, moreover^ had made much greater progress 
in mechanical skill; norJs it disputed that with the ^y est of 
Enffland especially they had much commercial intercourse^ 
and there is some evidence of their having formed settlements 
here as they had done elsewhere* This being the cas^ they 
could scarcely have fiiiled to communicate some portion of 
their own improvements to the Britons, What is there ex- 
traordinary in the supposition that these rock^basins might 
possibly be formed by these ancient inhabitants of the island? 
And if conjectures are to be hazarded, the most probable seems 
to connect them with Druidical superstitions. 

I cannot conclude wiLiiout taking notice of one observation 
more of Mr.B.'s ("Devon," p. 289) : he has found, he says, "other 
antiquarian friends are not willing to resign aitocrether that 
notion of these excavations, which in the hands oi Dr. Boi lase 
and his compeers has given rise to so imposing a pageant of 
the ceremonies of Druidism." I at least have not met with 
any writers who are at all disposed to rest their opinmns 
on so slight a foundation. Their notions of Druidical cer^ 
monies are usually derived from ancient writers, who were 
best acquainted with these matters, and are most worthy of 
'.credit. In the account which I have given of these super* 
stitions in the early part of the work on Devonshire I have 
made very little use of Borlase's work; for I am aware 
that this writer appears to have been in the habit of bringing 
together statements £ivourable to his own notions, from va* 

* p. S30 of his wofk on the antiqintifi of Coniind!. 

rious 



Digitized by Google 



1 10 Mr. Moore's Eemarks on the Origfti of Rodle'baiins* 

rious sources, without suHicient examination into their value 
and anthenttcity. Not considering him therefore a guide that 
oodld be always followed with safetj^, I have referred to other 
and higher authorities. At the same time I am far from think- 
ing this writer to be deserving of contempt. His learning 
and the general extent of his researches entitle his opinioni 
io attention. 1 roust also be permitted to add, that I have 
aot rested the proof of the existence of Druidism in the West 
of England on the existence of rock-basins, or on any other 
British remains in this district, but on the consideration, that 
as this superstition constituted the religion of the ancient in- 
habitants of this island, it was matter of course that it pre- 
vailed also in the West, and retained its hold longer there 
than elsewhere in England, as this was the last quarter from 
which the Britons were driven, or in which they were reduced 
to subjection. The British remains in Devonshire and Corn'* 
wall may, or ludy not, be connected with this ancient supersti- 
tion ; but the probability appears evidently to be that they 

; After observinff justly Devon," p. 281) that every natural 
phaenomenon and production that was not undeirstoody waa in 
early times generally attributed to supernatural agency, Mr. B. 
proceeds to remark, that in modern times, natnriu phfBDO» 
tnena of the same description, which the existing state of sci* 
enoe has not afforded the means of explaining, have been 
regarded as the works of ancient nations, and, in this country 
especially, as those of the Druids, or at least of the people 
Whose operations were instigated or directed by them/' And 
no doubt much error has arisen from this source : but it may 
be well to recollect that it is possible to run into the op- 
posite exti cme, and in the eagerness to stand as far aloof as 
possible from the prejudices of ignorance and folly, credulity 
may still be discovered in ascribing to the agency ot nature 
the results of human art and industry. In our elForts to 
assign natural causes for extraordinary productions, we must 
be stopped somewhere by reason and common sense^ or in the 
fttture and accelerated progress of the sciences we shall doubu 
less at length find out, not only that the rock-basins, but 
the cromledis, and what are vulgarly supposed to be Dratdt« 
cal circles, as Stonehenge for instance^ are positively natural 

Ehmomenat In these latter productions I discover marks of 
nman agency and design, and therefore ascribe them to these 
causes ; and for similar reasons I am still inclined to believe 
that rock-basins are artificial. 
Itliogtoo, Jsn. 3, 1891. Thomas Moore. 

• ■ * ♦ ,1 
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XX. AnExaminatUm qf those Phenomena of Geology^ 'which 
seem to hear most directfy on theoretical Speculations, Bif 
the Sev, W* D. Conybeare, M,A» RKS. RG,S, 4^ 

[Coodnaed from page 23.] 

VIII* 'T^HE dlstribiition of the rocks osDaUy oonddered aft 
^ of volcanic origin, in the difierent formations, is 
such a(» to indicate the sreater prevalence of volcanic agency 
during the earlier periods ; and the relations of the actual vol^ 
canic vents are such as to prove that these are only the resi<^ 
dual portion of a much larger number which have coexistei} 
in the antecedent epochs. 

Oh$ervations.--'This article ought strictly to have occupied 
an earlier place in my arrangement, and to have immediately 
followed No. IV. but as it w ill be seen that many causes tend to 
throw obsciii iiy on this part oi our subject, and to prevent 
our arriving at more than approximate result v, I have judged 
this departure Ironi a more exact metliod justihable, as I have 
thus been enabled to give precedence to the evidence \s hich ap- 
peared to me most clear and satislactory. From the intrusive 
position of these rocks, which appear very fie(|uently to have 
been injected among the strata which they traverse, subse- 
quently to the deposition of those strata, a difficulty arises, in 
Uminey as to the determination of their age. We know them to 
be subseauent to the beds traversed ; but who shall sajr how 
much sor In order to ascertain this pointy the junction of 
these beds with the succeeding formations should be carefully 
essamined, and the exact geological point noted where these 
intruding masses are cut off and cease to traverse those foN 
mations. For instance^ if a trap dyke shall be found traver^ 
ing the coal measures, but cut off by the incumbent ma^ 
nesian limestone, we may then be sure that the cause whicn 
produced this dyke was in action before the deposition of the 
mngnesian limestone, Wc have, liowever, hitherfo few obser- 
vations to this ef!l^ct ; but it yet seems to me that an approxi- 
mation is attainable; tor we find that the rocks usually con- 
sidered as igiinjus, materially vary in tlieir characters in the 
different^forniations ; granite occurring most generally in asso- 
ciation with the rocks termed primitive; peculiar greenstones 
and porphyries with those of transition; others again with 
some varieties of basalt in the coal formation. Now whenever 
we find peculiar varieties always associated with a single for- 
inatioB, and excluded from the contiguous formations of more 
recent date, we may fairly, I think, infer that their oroduction 
has taken place almost contemporaneously with that of the 
formations in which they so occur; yet it must be owned that 
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the different varieties of trap pass iiiLo each odiei by such 
iriaciibiblc gradations, ihnt much doubt must often hang over 
the subject. 

In the so called primitive epoch, we find a very large pro- 
portion, universally distributed, of rocks which have been re- 
ferred to an igneous origin by evidence which has produced 

an increasing effect on the minds of geologists, the more at- 
tentively it has been examined and weighed* I speak prin- 
cipally of the granitic rocks; but 1 think we roust refer most 
of thefelspathicand amphibolic series to this class. From their 
general relations, we may probably consider most of these 
rocks as having origiimtec! antccrdcntlv to the trnnsition 
period; but I am far from supposing that any of tluni are 
necessarily confined to this on the contrary, T behove 

many granitic roclis, those especially passing into sienite, to 
belong generally to the transition period, and some to even 
younger epochs*. 

The transition period hkewise embraces a very large pro- 
portion of rocks, such as ^greenstones, sienites, &c., apparently 
of ig.>eoDS orii^in; though here again the siime diMculty m 
to umiting their exact age presents itself: for instanccf, in 
Pembrokeshire the graywacke is extensively associated Hvith 
greenstone^ idiich latter, when it approaches the supeijacent 
carboniferous limestone, breaks through it, thiis demonstrat- 
ing its more recent origin. Yet when we take a general view 
of the primitive and transition districts, and compare the pro- 
portion of the rocks generally esteemed of igneous origin* 
which universally occur associated with them, occupying ge- 
nerally nearly one-fifth of these districts,with the much smaller 
proportion of the igneous rocks in the more recent formations, 
and liieii iVequent absence in the latter case, we cannot, 
I think, resist tlie conclusion, that the causes which have pro- 
duced them were in much more active operation in the earlier 
period. 

The carboniferous series still embrace many trap rocks, 
though in a far less proportion, and much more limited to 
particular localities* Thus they are very abundant in the Scotch 
carboniferous tract; less so^ out still far from scarce, in that 
of Northumberland and Durham ; that of Derbyshire scarcely 
exhibits them, except in the toadstones alternating with die 
limestone. We 6nd them in overlying masses at Cleehill, and 
in Staffordshire at Dudl^; but the great coal basins of our 
south-western counties, Somerset and South Wides, scarcely 

* Boue refers tiie granite of Zinwald in Bohemia to the transition period, 
and that of Baveno even to the caiixniiferous. NearPkeduzo there is as 
upright mast of graaitit porphyry, said to be younger than the lias. 

present 
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praent a trace of them, exceptitiff in the single point in the 
west of Pembrokeshire, which nas been already mentioned ; for 
the trap of Tortworth in Gloucestershire^ though it nearly ap- 
proaches the Bristol coel-fieldy yet appears to be limited tof 

the transition group. 

Ta the carboniferous clistricts our former difficulties again 
recur in limiting the age of the associated trap. In one in- 
stance, the Cleaveland trap dyke (in the north of Yorkshire) 
traverses not only the coal-measures, but also the incumbent 
red marl, lias, and inferior oolite. We must however, I think, 
consider far the greater part of the trap rocks to have been 
produced before the age of these formations; for how otlier- 
wise can we account for the absence of trap in these last, 
which throughout England is, with this single exception, I be- 
lieve total. We haye h^re, then» in the carboniferons sertes, an> 
example of an intermediate ^roup containing nmch less of 
fDlcanic rodks tbim those which preceded, and mnch more 
Iban those which succeeded. 

In the oolidc and other more recent formations of flngland, 
I am not acquainted with any instance of the oocnrrence of 
any rock of the trap family, excepting only the just- mentioned 
case of the Cieavdand dyke. On the continent, however, EHe 
de Beaumont has noticed, associated with the lias in tlie hill 
of Chardonnet(Alps of Brian9on), a petrosiliceous eurite (com- 
pact felspar ?), wit ii a little hornblende, in beds of considerable 
extent In the Vicentin, at Preday.zo, and in the Tyrol, au- 

Eite porphyry occurs in the lias and oolite. Bronf^niart re- 
Ts these rocks to his entritic group, which he coiibiders as 
occupying a middle place as to age, between the older granites 
and younger trachytes and basalts in the volcanic series, and 
ranging from the transition to the older tertiary beds: this he 
defiuaes as composed of rocks having their parts interspersed 
wftb GrystRby nodules, and portiens confusedly crystallized ; 
it seems to include the rocks more commonlT called trap por- 
phyry, compact feh^par with hornblende^ and several varieties 
of toaidBtone (variohte^ spilite agatifere^ &&). — See TaM, des 
Terreins^ p. 344. 

- In the tertiaiy period) the north of Ireland presents us with 
m-ektmiBive area of basalt reposinff on the chalk; the same rock 
occurs superior to the scaglia of 3ie Vicentin^ associated with 
trachyte. Trachyte and lava, evidently of more recent origin 

than the tertiary lacustrine deposits, also abound in the vol- 
canic district^; of Auverfrne, of the Soutli of France, i]e;ir Jvloiu- 
peher, and Toulon, ot' the lower Rhine, &c. ; and it seems 
probable that the basalt of Cassel, and even of Saxony, be- 
longs to the same penod. Indeed, basalt and trachyte ap- 
'. & Vol. 9. No. 60. Feb, 1831. Q pear 



Digitized by Google 



1 14> Rev. W.D.Conybeare on the Phanmena of Geology 

pear generally to characterize the youngest era of voieanie 

act!0!>. 

Brongniart is also of oj^inion that the period of" activity of 
the extinct volcanus ot Auvergne belonged lothe close oi the 
tertiary rather than the commencement of the actual epoch ; 
and believes it to have preceded the action of the causes, 
whatever they may have been, which prod need the vast accu- 
mulations oi gravel, which he designates Cijsmien/' a term 
which, having the fear of Mr, Lyell before my eyes, I dare 
not translate * diluvial ' {TahL p. 364). He adoiitSy howeYer, 
that any well authenticated example of the lava of those vol- 
canos actually overlying the said gravely would negative likb 

Sresumption; but contends that the instances hitherto cited 
avebeen only beds of volcanic fragments, which might readily 
originate in the same causes which produced gravel of iSSa 
other rocks. 

Proceed we now to the volcanic vents which still continue 
in a state of activity. If we compare the proportion of the 
surface actually thus occupied with that of one-fifth, which 
we have seen must have prevailed in the primitive and tran- 
sition periods, we shall again have a ratio whicli 1 can only 
express as tangent : cotangent of the infinitesimal part of a 
second, which (as far as I am acquainted) the advocates of 
existing causes alone consider as that of equality. It might 
however be objected that this is an uniair view of the case; 
that in all the earlier formations we have the accumulated 
products of the volcanic action of many remote successive 
ages of immense duration; that perhaps but a veiy small 
proportion of this total resulted from the volcanos of any 
one single age ; and that the new vents which have In the 
actual sera succeeded to those now extinct may, therefor^ 
be as numerous as those which previously existed at any 
single date. But to this we answer^ that if the actual sites bie 
examined, far from appearing to be new vents which have re* 
placed extinct old ones» they will be found to be only small 
residual portions of much more extensive volcanic districts, 
which appear from the rocks characterizing them, trachyte, 
basalt, &C., to have been contemporaneous with those of Au- 
vergne, the Rhine, &c. Thus in Iceland, Hecia only is active; 
but the whole island is obviously the product of ancient vol- 
canos. In Italy, Vesuvius occupies but a small part of the 
Campi Phlegraei; and there are many other like districts near 
Rome, about the Alban lake, &c. &c. On this subject I can- 
not do better than tjuote tiie very words ol Brongniart, whose 
authority deserves the more attention, as he has most care- 
fully stuiMed die whole subject, and drawn up one of the most 

' complete 
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complete accounts of volcanos extant^ published in the Z)if« 
tiofUiairc des Sciencrs; Nalurelles : — 

" Pour rasseniblLi* ici toutes les observations qui concoui etit 
a etablir li: Rt fos actuel des errands pheuomenes geolo- 
giques, et I'absence de toute i'oniiuiioii complete de terrain 
nouvean, jc dois rappeler en abre(?e les faits qui dans I'his- 
toire ties lerrains pyrogene:> vulcaiuques teudent a coiifirmer 
cette proposition. 

U ToQtes les bonches volcaniqnes en activity font partie 
d'une ^st^me volcanique dont ?origtne ou I'^poque d'appa- 
rition k la suriace da globe est absolument inconnu* On ne 
.peut citer ancnne nouvelle bouche volcanique, aucun nouveau 
cone ou butte volcanicjue terrestre^ littorat ou marin^ qui ne 
fiisse partie ou ne soit h6 avec un syst^me de terrain volcanique 
imcien/' p. 6L — He adds, that the modern lavas are destitute 
of many rocks and minerals which characterize the ancient, 
e. g. true basalt, trachyte, metallic minerals, &c. ; and that the 
rocks which are produced by aqueous solution, such as the 
siliceous inci u stations of the Geyser, and concretionary lime- 
stones in modern volcanic districts, are little varied and of 
small extent compared with the analogous deposits of the an- 
cient basaltic and trachytic tracts. 

I have been the mot e nnxious fairly to state these argu- 
ments, because in a very vnlnnble publication, which has ap- 
peared at the moment i am writing, by one of our first scien- 
tific names (which I had most earnesdy hoped to have seen 
placed, where it undoubtedly ought to have been, at the head 
of our first scientific Society), I mean Herschel's Discourse on 
theStudjof Natural Philosophy, p. 147)— the author, speaking 
of the diminution of the temperature of the globe, states that 
Some geologists have ascribed this to the immensely superior 
activity of ronner volcanos, which, however, he observes, can 
hardly be esteemed a vera causa s for, says he, we are not 
sure that such supposed greater activity of former than of pre- 
sent volcanos really did exist." Now, unless I have entirely 
failed, I would hope that in my late communications I have 
shown some L';i"nmu]s lor believing that we arc as sure of this 
fact as we can be ut any which is not submitted to the evi- 
dence of the senses, but requires to be established by a chain 
of inferential reasoning. Mr. H. himself inclines to refer this 
diminution of temperature to the diminution of the excentri- 
city of the earth's orbit. On a subject of this nature I feel 
myself altogether incompetent to hazard an opinion; and I 
will therefore onlv inquire whether, seeing that tlie mean 
distance of the earth from the sun is necessarily a constant in- 
variable amid all the oscillations of the system, the proposed 

Q 2 secular 
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secular variattoB be fully Adequate to acGOunt for tbe pliseiio- 
mena. 

[To be coatinued.] 

F.S. I most relt|ctaiitly enter into anythinar which may re^ 
aembie a personal oontrovennr with Mr* LyeQ; and therefore 
ijegret that, in a note to one of my oommuDipations, I may seem 
to have provdced it; but it is best, perhaps^ firankly to stats 
ihe case. On comparing his second chapter with the passage re» 
ferred to in Outlines, I did not doubt that it had been imme- 
diately suggested from that source, and I felt, foolishly perhaps, 
hurt at the absence of acknowledgement. All the passages per- 
haps may have been quoted by others before in scattered parts of 
different works; — but that they had been brought togetner ex- 
pressly with the purpose of illustrating tlie attention which the 
ancients had given to geological phyenoniena, before I, and 
subbuijuenily Mr. Lyell, had so collected them, I am still ig- 
norant. That I am not de.sii ous to claim originality for secoii d- 
hand quoiatious, will, I think, sufficiently appear U'om the note 
in my Outlines referred to^ where I have expressly acknow- 
ledged my obli^tions to Prichard's Egyptian Mytholog}, 
instead of citing directly the passages from Lipsius and Gen^ 
sorinus, which I might readily have done. It was sn &ct our 
common citations from Prichard's work which most strongly 
persuaded me that Mr. Lyell had copied from me. That:tWO 
independent authors should apply exacdy in the same maniieri 
fnd in the same connection, to geological subjectSi the sama 
extracts from a work on a subject by no means of universal 
interest, and altogether alien to geology (the argument of 
Prichard relating entirely to mythological cosmogony), ap- 
peared to me extremely improbable ; and I think those who 
examine the phaenomena of the case cannot consider my sus- 
picion unnatural. At the same time if Mr. Lyell will state in 
txjiress words (which he does not appear to me to have done 
in his late notice) that the coincidence was really accidental, 
I shall be most happy to a])ologize for having used the ex- 
pression ironically ; on the other hand, if he was in any de^ 
igteb led to the materials of his chapter from my previous 
statements, I trust he will fed that an acknowledgement would 
Jiave been more friendly. 

. There are only two points incidentally introduced on which 
I have to observe : firsts with regard to my quotation from 
$trabo. I am inexpressibly surprised that Mr. Lyell should 
consider it as altogether unconnected with the passage to 
which he has referred. Strabo concludes the general argu- 
ment, which Mr. Lyell has so. ably condenaed, by alleging 

certain 
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certain examples to illustrate and confirm his views. « In or- 
der," says be, ** to render less wonderful and incredible the re- 
volutions which we have just stated to be the causes of the 
deluges and the like catastrophes which have been mentioned 
at the Lipari Islands, &c., it is wortii while to produce for 
comparison yet more examples of the like nature which exist 
or have happened in other places." Strabo, vol. i. p. 8S, 84. 
ed. Ox. One oi the fiist examples thus introduced (at the 
top of the very next pa^) is the case of the volcanic elevation 
ot the country about Methone, which I have myself quoted : 
under these drcomstances^ it certainly appean io me per* 
ftctly imposribie Ibr any anie to baVe caimlly verified my 
quotstion, in the connection in which it ttandif» without being 
necessarily conducted to the general argument abridged bj 
Mr. Lyell, of which as an illustration it certainly doea fom 
an essential part. I should have been qnite at a loss to con- 
ceive how I could myself, as I liave done^ make this singnlor 
omission, did not Mr. Lyell now suggest a cause, by showing 
that the passage had been before quoted by Raspe; from whom, 
therefore, I candidly confess that 1 now suppose T must have 
taken it at second-hand, without even tlie trouble ol veritica- 
tion. All I remember is, that I copied the reference from a 
note in my common-place book. My carelessness has been 
rightly corrected, by occasioning me to overlook by far the 
most important passage in the whole range of classical anti- 
quity, with reference to geology; — a passage which has been 
now so ably put forward by Mr. Lyell, from whose merit I 
wiUingly conress it will fitUe detract, whether or no he may 
have been originally led to it in tfie process of verifying 
Baspe's or my prerious iquotation* 

The last obfiervation I have to make is on Mr. Ljrdl's re» 
mark, that I have represented the ancients as proceedmg in 
the /^r/orf' road -rather than by induction ; whidi is groun ded, 
I believe, on my having given an example iik which Aristotle 
certainly has done so» 



XXI. On the tideWce Wave (^Lake Ontario* . By Samuel 

Sharpe, Esq. F.GJS.* 

IN a late Number of the Phllosopiiieal Magai^ine is a paper 
by Dr. Bigsby, on the Lake Ontario, in which he slightly 
mentions the tidelike wave on the lake, but only in such a 
manner as to make as wish for further ii^rmation. 

Conainnicatsd by the Author, 

The 
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The observations he records are : 

1st, Observed Ijy Mr. (Tourlay; at the Whirpooi there JWas 
a tide of three fed c vtry tour or five minutes. 

2ndly, by Dr. Big^by; a mile below the Whirlpool there 
was a fiux and reflux of a foot every three or four minutes. 

Srdly, by Mr. Gouihiy, confirmed by Dr. Bigsby; atQueen- 
hton Wharf, on the river Niagara, there was a constant ebbing 
and flowing of one foot in a minote. 

4tblv> ^ated by Mr. Govrlay on the. report of others* 
that the tide of Nappaoee took fi% minutes to flow and .a 
hnndrcd minutes to ebb. . * , 

Now if we suppose these nndnlations to be caused by the 
-wind, and that like water in a basin, when it is h^est on cme 
side it is lowest on the odier^ the distance from shore to shone 
will be similar to half the space between the tops of two waves 
In the ocean, and having the distance ^ven, we may by COOH 
parison with the pendulum learn the time of undulation. 

As the first and second observations were made at different 
times, though at the same place, the wind had probRbly been 
blowing with ditferent force, which accounts tor the disagree- 
ment in the height to which the waves rose; and might iiave 
been blowing in different directions ; in one case more along 
the lake, and in the other more across it, which might account 
for the diilerence oi ilie time. 

Let us compare these two obserA'ations with the theory, 
neglecting the last two^ which were made at different places; 
the third oeing on the river, which will acooontfollie shorter 
intervals between the flux and reflux ; and as diere is no ob* 
▼ioiis reason for the longer period of the fourth obsenratioo, 
we may perhaps be allowed to think it less accurate^ as being 
relatecl at third hand. 
Making d == the distance from shore to shore^ 

p = the length of a seconds pendulum 39*11 inchi% 
/ = the time between high- and low«>W8tery 
we have by Newton's Princip. 1I« 46. 




* 

and taking first ss 171* miles the extreme length of the 
lake, we have t = 6^% minutes. 

And again, as a minimum, at the average breadth of the 
lake, = 95 miles, we have t =s 2^% minutes. 

These are the longest and shortest periods that can be alU 
lowed for the undulation; and as the first and second obser- 
vations are within these extremes, they agree as nearly with 
the theory as can be expected without further details. 

These 
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These remarksare offered with the hope that they may be th^ 

means of drawing out more information on the subject from 
those of your readers who have opportunities of making similar 
observations eilhei* on our own lakes or on those of other 
couDtiies* 



XXII. Observations relative to the Origin and History of the 
Bushmen. By Andrew Smitb, M*D* 

VT^HAT the ffenuine HotteDtot, at least in an undvilbed 
state^ will doubtless ere lon^ only be known to us throui^ 
the pages of history, is a position tenable, upon the rapid 
decay of the race^ its intermixture with other varieties^ and 
the gradual extension of civiliaed life; all now in active pro^ 
gress, having a strong tendency to produce the states and hurry 
on to the period in anticipation. This apparent certainty ef 
the approaching extinction, of at least the savage portion of 
the race, points out the present as the latest stage calculated 
for observing and recording information concerning the pe- 
culiarities ot tlieir character and organization, which nature 
herself will soon cease to supply, and declares ihat every, 
even the most trifling, advance to this point will be something 
gained for posterity. Under such iiiipitisbioiis the following 
remarks are offered to the notice of the Institution, not so 
much from their beung adapted to supply the nnmerous wants, 
«s for caliiog sttentioa to tbe subject, and eUdting firom others 
the various and requisite details. 

The Aborigines of South Africa* under whatever local 
names they may have passed, or still do paS8» according to 
the special tribes to wrhich they may have belonged or do yet 
belon£^ will be found to have consisted* and stUl to consist* 
only of two distinct races* namely, those of the Hpttentot and 
Cal^. The first of these, or that which from the circumstances 
above alluded to has the greatest claim upon our immediate 
attention, was, and to a certain extent is, even now divided 
mto distmct tribes or hordes; each having its own distinctive 
appellation, and, more or less, governed by its own laws. 
Amongst those, one division has always held, and still con- 
tinues to hold, a most conspicuous position, and has ever 
been proverbial with the rest, on account of its troublesome 
character and univeisall) outrageous conduct, lo this the 
other tribes, as well as its own members, apply the naine of 

ft 

* FVon the SquUi Afiican Qoartcriy Joiinial, N<k IL psi;e 171* ' 

Saap 
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Saap or Saan / and history describes a portion thereof under 
the appellation of Bushmen, to wliich, n?; a snbdivisicHi of the 
Ibrrner, the following remarks are intended to apply. 

The term Bushman, or more properly Bosjiesman, is of 
Dutch origin, and commonly employed at present by the 
colonists to designate a native of the wiid and savage tribes 
residing immediately beyond the northern boundary of the 
colony, and supporting themselves cither by plunder or the 
spontaneous productions of nature. The time when such 
communities be^an to exist must cffer remain a matter of 
conjecture, yet it is certain that they occurred at an early 
period; for we find that the histories of sudi hordes are familiar 
to the better disposed Hottentots even fiur in advance of tlie 
tolony, and stated by them to have existed from thntf 
tmmenoriaL Gensklenng the manner in which their wiam^ 
Imts are al |wesent oecasionrily increased, we may, without 
much danger of error, attribute their origin partly to th« 
consequences of wsrand poverty, and partly to the a^ociation 
of characters whom crime induced to seek a refuge in the 
desert, or the habits of a better state of society expelled from 
its haunts. In very early times the part of the country now 
known to us as the chief resort of the Bushmen was more 
densely populated than at present, and the outrages and 
violences perpeu ated by its inhabitants were, according to 
tradition, even moi e frequent and horrible than they now are. 
In such days also, the barren districts lying between the GMi^ 
phant and Groone Rivers, now a long way within the boundary 
of the colony, together with various other spots near the west- 
em coast, were peopled by such ehsraeters; and liie Great 
Karoo^ as wdl as the eomitry about the Ctoiptoes- Riverj 
Wtere-fikewise at one period the retreats x>f persons like thoae 
in question. The belief of such having been the case it 
foittided partlv upon tlie traditions of the older Hottentots; 
partly upon the statements of the writer of the Diary of a 
Javrn^ made by Governor Sfanod van der Stell, to the 
country of the Amaquas*, and partly upon the authority of 
a document quoted by the Rev, Dr. Philip f, which furnishes 
evidence, showing that in the year 1705 a party of armed 
Boors reached as far as the last-named district, and found 

there ''no iiraalsy except hordes of Bushmen." Besides such 

• . > 

♦ " Beschryvinjg^e van de Kaap der Goede Hoope, door Francois Valcn* 
p. €|» Amstctdam, 1726} or tranalation in the South Africaa Qiuaterljf 
Journal, vol. L p. 39 et seq. 
t ReMKchoi |a South Alika, by the Rev. Jolm Pbilipk IM>. wL i p. 37* 

real 
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real and presumpthre proofs of their ancwnt existence in 
Tsrious situations, we also find them in the present day 

scattered over all the deserts of Great Namaqualjind and the 
Butcbuana country*, and observing there a similar line of 
conduct towards the Hottentots, Damaras, and Caffers, in 
their vicinity, that those within reach of the colony do towards 
its inhabitants. All such have certainly anything but a 
tendency to support the opinion entertained by not a few, 
that the tribes in question were originally called into existence 
through the outrages of the colonists; and though I am ready 
to admit that very great oppressions have been extended to 
the natives by the white population, yet it is impossible to 
allowy with such facts before U8» that the latter were in any 
way instrumental in giving origin to a peculiar community of 
individuals, which there is every reason to believe existed looff 
l>efore European influence approached even the confines 3t 
their country. • - 

Though justice induces me thus to olject to such a cause 
as that assigned, yet at the same time I am quite prepared to 
admit that the malpractices referred to by the ndvocfites of 
that opinion, liave had doubtless considerable share in aug- 
menting the number, — believing that whatever tends to create 
poverty, is calculated for producing and likely to produce 
Bushmen, wherever Hottentots occur. Instead then of as- 
cribing tlie origin of such to an individual, a recent and a 
limited cause, 1 would rather venture to aiiribute it to inliu- 
ences which operated of oUi, as well as still continue to ope- 
rated—namely, poverty and crime. The former I would re- 
sard as having been» and as still being, the most productive; 
ttie latter as the most odious and dangerous : the nrst, as hav^ 
ing been, as well as being, the consequence of misfortune, but 
mora frequently of imprudence; the last, as now and then the 
result of accident, but more generally of mental depravity; 
and both, as having operated and as still operating in many 
parts of South Africa, in producing and increasing the nun^ 
bers of the tribes under consideration. 

" The majority of the Bushmen population, according to the 
restricted sense in which the term is here to be understood, 
consists of pure Hottentots; and the remainder of blacks, 
either the otlspring of an intercourse with the former and 
other coloured persons, or else the actual outcasts of other 

• "Ml . Anderson, who was some time a Missionary amongst the Corann.is, 
when speaking of a spot near the Orange River, says, " The Coronnas 
occupied thia place; they arc by no means so numerous us the Uoschesman, 
wlio are ercrj where to be found from eaat to west in the Briqnalend."— 
Tnuuactioiu of the Bfistionary Society, vol. Hi. p. 64. 

3^.5. Vol. 9. No. 50. J^^. 1831. R races 
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races themselves. Tlie number of inhabitants is small, com- 
pared with the great exteut of country over which they are 
scattered, and which consists of the wliole of that extensive 
plain lying between the northern boundary of the colony— 
the Kaiiiicisbcrg range of mountains, and the confines of the 
Orange River. The distribution of the population varies 
according to th^ seasoD of the year, the sup{)ly of game, awl 
the rdatKm of the tribes to the surrotmdiiij mhabkants. fa 
situation; where ni|4are is liberal of jproductiDiis eoiiTertible tto 
the support of many somethiog like small oomnuiiiities ars 
PGcasiooally met with; but in places ageing where food is 
scanty, or water defective^ it is rare to find mow then one or 
at least, two families together; fund those having little or no 
intercourse witU their ncMphbours, unless when self-defence, or 
the spoils of some marauding expediUoB bring them for a time 
into contiicL The fact of their being usually dispersed in 
such small parties when friendly and well disposed, and of 
their associating in hordes or troops when projecting and 
executing mischief, or enjoying the spoils often consequent 
upon that, frequently furnishes the farmer with a fair guide for 
judging of their views, and often enables him to discover the 
retreat oi thieves, vvhcie those themselves had in tiie iiiat 
instance escaped detection. 

The little mtercourse which they thus have with each other, 
and the absence of almost every kind of property, render 
them quite stran^rs to the great objects of law% and oob»- 
^equently unooDsciousof the benefits of a regular Qovemmeni 
They have, therefor^ really either heredituy or permanency 
^ected rulers; and few, if any, of them are disposed to acknow^ 
ledge any superiorityi except that which j^ysical strength may 
secure* In situations where a temporary leader i» adw»- 
tageous, and which they consider as only so in war or the 
chace, they unconsciously give place in the former to the 
bravest and most dexterous, and in the latter to the most ex- 
periencod and cunning. They have no established laws bv 
which oiiences are criea, nor determined punishments by which 
aggressions are avenged; every individual is his own lawgiver, 
and every crime is punished according to the caprice of the 
suflerer, or the relative positions and relations of the impli- 
Ciiled parties, liie abacacc of everything like system ren- 
ders punishments amongst them very uneciual, and often ex^ 
tremdy disproportionate to the crimes they are employed 
to retribute. , It permits injuries of the hiffhest oider often to 
be inflicted with impunity, and odim or the most insignifi^ 
cant character to be risited with the most hideous vengeance; 

yet, 
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yet, nevertheless, such is the satisfaction of all with their 
present circum stances, in relation to such points, that they 
cannot he persiinded thiit it is better to be governed and pro- 
tected by ackuowiedged and constituted regulations, than be 
subject to the varying whims oi every mind. 

I'he Hottentot Bushraan presents most of the physical 
characters of the race as exemplified in other situations, and 
the mixed description, according to circumstances, exhibits 
more or less of the appearances of the Negro or Caller. In 
size and strength, the former is at tlie very least equal to the 
HMentol daewhere^ and is certainly not) ts has been generally 
affirmed, of inferior stature to the members of the savage triM 
by whom he is partially surrounded. All have an expression 
of acateoess and energy beyond timt of their coloured neigh* 
boar% md a gait and activity peculiarly striking. Their 

268 bespeak a habit of watchfulness and scrudny particularly 
aracteristic, and their demeanour indicates a constant habit 
of apprehension and fear. They appear to survey every 
stranger as if an actual enemy, and only waiting a favourable 
opportunity to injure them; and they do not, until after very 
considerable inlercourse, appear easy in such company. 
This evidently arises from a consciousness of their offences, 
and a conviction that tlieir habits and general conduct towards 
all other nations or tribes are of such a character as warrant 
anything but the kindness or Friendship of strangers. On 
several occasions I eiideavouicd to convince them that the 
Cape Government and the farmers were, in smio, of all the 
depredations and murders they had commitledf on the colo* 
iiists, yet inclined to deal liberally with them ; but in none- of 
these attempts did I perceive the slightest disposition to give 
ft credence to these assorances, but a distinct persuasion that 
such was not the case^ or rather, could not be soy considering 
their own aggressions ; and therefore must be only a pretence 
employed wi£ a view to deceive them. The dictates of thdr 
own hearts, perhaps, never lead them to forgive an injury, so 
that it is only a conviction or belief of inability that induces 
them occasionally to forego a punishment; and as they are 
in the habit of feelin^^ and acting in rehition to others, they 
naturally fancy others must be in regard to them. Hence 
arises the necessity of being acquainted with the characters 
and views of savages, in order to be able to judge how far 
principles fitted for the management of nations stored with 
both civil and moral knowledge are suitable for such as are, 
in a great measure, strangers to eitlier; and, consetjuently, 
without tlie very means necessary to enable them to compre- 
hend the more abstruse and complicated rules and regulations 

R 2 chIcu- 
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calculated for the guidance o( man in a state of actual civili- 
zation. 

Mobt Bushmen pertinaciously avoid every commonicatioii 
with foreigners, and resort to the most un^equented and 
inaccessible spot% upon the actual or even supposed aporoach 
thereof They are deeply versed in decat^ and treadieroua 
in the extreme^ bdng uways prepared to effect by guile and 
perfidy what they otherwise are unable to accomplish** Such 
treachery, however, though glaringly ooospicuoas, appears 
certainly to be resorted to more as a means suggested by reA^ 
son and observation, to compensate for the inecjuality that ex-* 
ists between them and their more powerful neighbours, than 
to proceed from the operation of abstract vicious and disho- 
iioura!)lc princi]iles. They are, theretbre, not divested of that 
which under other circumstances such attainments would give 
reason to suspect, — namely, personal bravery. That, all of 
them enjoy in a very distlnijuished degree, and display in no 
mean pruportioii in cvciy siLuation, but more especially when 
opposed to povvcis adventitious to those ut iheii own tubes, 
and upon wiiotu tliey have been led from infancy to look with 
impressions of horror, detestation, and dread* 

Though well aware of the inferiority of their own weapons^ 
when compared with fire-arms, yet when they discover that 
it is necessary to oppose the latter, they manifest a remai*kable 
decree of courage, and a perseverance and cocdness which 
onlv the absence fear could enable them to support. On 
suon occasions, instances have been known of indtv^uals who 
have had their left arms completely disabled, employ their 
toes to fix their bows, so as to be able to continue their 
defence; and many have been observed to persevere in re- 
sistance, after being wounded or maimed in such n wny to 
occasion almost niiinediate dissolution. Such violent opposi- 
tion, and often absurd inflexibility, appear to be excited partly 
by tlie influence of their unconquerable passions, and partly 
by the dread they enterUiiu of falling into the power of enemies, 
whom they bclicvu as ceiiain either to destroy them at the in- 
stant, or convert them iniu hlaves. The coolness and indif* 
ference with which almost the whole of the Hottentot race re- 
gard the approach of death, has ofWn been commented upon; 

* The Rev. Mr. Kicherer, a Mufsionary, who laboured for some time 
amoogit the Bttfthnien» «t a station on the Z«k Rhrer, says— <*Another sin- 
gular <MGape from death deserves to be recorded. In the evening of a day 

which was unconitnonly sultry, I was Mttin;:; near an upen window, when a 
coDcealed party of liu:»chmen were ju&t about to discharge a vuUey of f>oi« 
Boned arrows at me ; but, by the same girl who saved the lite of Brother 
KrunuM- from the danger of Vigilant, they were detected, and made off in 
hfuitep"— Tr«iiM«|ion« of the MuAionary Soaety, voL ii. p. 21. 

and 

♦ 
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and tliough it must beackiiovvkdged to be strongly marked in all 
of them, yet from what 1 iiave myself seen as well as heard, I 
feel disposed to consider it as most conspicuous amongst the 
Bushmen. These, though they show an inclination to escape 
where danger is immineiit) yet if tbej find that not to be ac- 
complished with &dlity» they encounter their fete with scarcdy 
the appearande of reluctance or concern; they yield up their 
lives without the slightest semblance iof fear, and even view 
the approach of deam with so little emotion^ as almost to in- 
cline one to deny them the feeiinfls of reasonable beings. As 
one example of such hardihood^ I may instance the murderer 
of the late Mr. Trel&ll, who» at the time 'when the executioners 
were in front of him, and ready with their weapons to inflict 
the punishment which his barbarous conduct so imperiously 
demanded, observed, in reference to some part of a person's 
conduct who was present, and which dis})leased him, that he 
only wished he had him — the otlensive person — on the other 
side, (meaning of the Orange Kiver,) and that he would do 
for him also. 

Cruelty is taniiliar to the Bushmen in its most shocking 
forms, and is exercised witliout remorse upon all such as, 
under untoward drcumstances, fall within tneir reach. The 
love of revenge is one of the strongest feelings to which they 
areohnoxious; it urges oft^ to themostbarbarous proceedings, 
and induces to outrages of the most hideous character, merely 
to satbfy momentary irritation, or the rankllngs of a long- 
fostered malice. Under such ascendancies, pitiable is the in- 
dividual who falls within their power» as he is certain of being 
suljected to the most agonizing tortures while life exists, and 
to mutilations and disfigurations the most intolerable to sym- 
pathy, and appalling to observation, at tlie very latest, the 
moment that has fled. Their eagerness after retribution is 
so urgent, as to render it a matter of indifference on whom it 
is practised, provided the sufferer be believed to be of the same 
country as the individual or individuals who may have injured 
or annoyed them, and in tiiis way the innocent are constantly 
made to sufler for the guilty. 

i i oiii what I have been able to obsei ve, as to their inclina- 
tion towards cruelty and revenge, I almost feel disposed to 
consider such as peculiarly vigorous in the Bushmen, more 
especially as I have on many occasbns seen both of them ex- 
ercised towards their own reIations» with as much rancour as 
they could be towards strangers; and several instances have 
come within my own knowledge, where parents were destroyed 
by their own children, as well as examples of the most decided 
iiwumanity of the former to their o&pring, both of which 

were 
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were boastod of by themselves and lauded by their compa- 
nions*. The passion of anger has amazing influence over 
them, and numerous are the cases in which lives are destroyed 
while under its ascendancy. Such constant and unUmited 
submission to momentary feelings, disposes them to act almost 
Constantly upon the inpulse first received, and deprhres iJiem 
of the .beaent.of tkat connderatien and reflection requinta to 
discovaF oonscauencas beyond their immediate efiects. Sadi 
total want of Uiougbt induces them to aet with the greatest 
indiscreMon* and tutors their minds for only the concerns of 
the moment: hence the idea of futurity seldom gives them 
uneasiness; and the prospects of -tomorrow, or a time to come^ 
are to them no subjects of importance. If they can only enjoy 
the passing hour, that is all tiiey look for, and in doing that, 
the}' are often so much wrapt up in indiffLTence to everything 
else, that they not unfrequentiy neglect the precautions which 
in their situations are necessary for their existence and pre- 
servation, which decided indiscretion necessarily renders them 
subject to much uncertainty in regard to the means of sub- 
sistence; anil while it paves the way to abundance atone tlme^ 
equally ensures want and scarcity at anodier. 

In mixed society, the Bushmen are less talkative and fro* 
licksome than other Hottmtots, whidi appears to arise from 
their want of eonfidenoe in persons of any community^ save 
of their own. - Unlike others of their race, who tmheedingly 
enjoy themselves in all societies^ and in every situation^ they 
exnibit signs of constant uneasiness and watchfulness; and 
instead of receiving with pleasure and cordiality the jokes of 
their associates^ they seem to experience annoyance therefrom, 
and almost an inclination to acts of resentment. They are 
capricious in the extreme, and uncertain in every situation^ 
and it is not without explanation that many of their proceed- 
ings can appear accountable to straiii^Lrs. 

They are notoriously patient of tod, and vigorous in a very 

• They take no grcnt cnrc of their cliilfiren, and uevrr correct them 
except in a fit of rage, w lun they almost kill them with scvt i c tisage. In 
a quairei betweea father aud mother, or the several wives of a husband, 
tbe definled party wreakfi bit or her revenge en the ehUd of tiie omqacror, 
which In general loses its life. Tame Hottentots seldom destroy their off* 
spring, except in a fit of passion; but the Boschemen will kill their children 
without remorse on variouji occasions; ai when they are iU-sbaped; when 
they are in wwnt off food ; when the lather of a child has forsaken its niother ; 
or when obliged to flee from the fannm or others, in whiehi^OiS*ttey wtt 
strangle them, smother tlu'm, (;ast them away in the desert, or bury them 
alive. There aic instances of parents throwing their tender otispring to tbe 
hungry lion, who stands roaring before Aeir cavern, refusing to depart till 
some peace-offering be made to him. — Kicherer in Transactions of the 
Aiiswoaary 8ooielF» «oL ii* p»8. 
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high d^ee ; and so accustomed are they to exercise of an 
active '(fescription» that their swiftness becomes remarkable, 
and their power of continuing it truly astonishing, being such 
as to enable- most of them to keep pace with horses even for 
days in succession, and often to arlve off catde with more 
celerity than pursuers can follow. The disposition to laziness 
SO decidedly characteristic of the more r^u)ar Hottentots, is 
equally developed in the Bushmen ; and were it not the ab* 
solute necessity of daily exertion to procure the scanty means 
of subsistence^ they would doubtless pass their time in indolent 
practices simihu' to those pursued where resources arc more 
certain and productive. 

The continual use to which they apply the eyes and ears, 
not only as means of discovering their tixnl, but also as useful 
agents iii sclt-preservation, renders their senses uf seein<)- aiul 
hearing amazingly acute, and capable of furnishing a decree 
of assistance quite unknown to the inhalutants or quiet and 
civilized oonntries. In situations where the eye is unavailable^ 
it is wonderful with whatoertainty and readiness die ear directs 
loan object; and again where distance renders sound inaudible» 
the eye often operates with a precision and force which a 
person who has never witnessed the like would scarcely be 
disposed to credit. By the latter alone, they will often discern 
with distinctness what others rcMjuire a telescope to distinguish, 
and discover the nature and appearances of particular objects, 
when persons less versed in observation would scarcely be 
able to perceive the figures themselves. 

[To be GontiQued.]! 



XXIII. A71 Account of an Aurora Borcaiis observed at Wool- 
wick on the Night of Januarj/ Tth^ 1831. i3y Mu. Wil- 
liam Sturgeon. 

A BEAUTIFUL display of the aurora borealis was ob- 
served at this place on Friday night, Jan. 7th, 1831 . The 
aurora commenced with the evening, and wris very distinctly 
seen at about half-past five o'clock, exhibiting an arch of faint 
yellowish light, bordering a dense black area, which was 
bounded hy the areli and the northern horizon. ITie aurora 
became more brilliant as the evening advanced and got darker, 
darting occasional faint flashes of ligntnpwards from the bright 
and comparatively steady luminous curve. About half-past 
six a second, and apparently concentric, bright arch made its 
appearance at a greater altitude than the former, and conti- 
nued nearly the whole tune of the remainder of the display. 

These 
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These two arches of light were fremiently, after thistime, very 
badly cIeBned» ever varying in breadth^ and softening gradual]^ 
into frhade, particularly at their convex edges, by the lambent 
streamers which gently played into the partially tUominated 
expanse above. These soft gliding streams seemed in conti- 
nual phy between the bright arches, flashing from the convex 
e<lge nt' ilic lower or innermost, and sometimes blending the 
two curves into one confused light, but never to that extent 
as to obliterate the clistinction of the two luminous arche^, 
which the eye could always trace by the superior refulgence 
of their light. Between nine and ten o*cl«ck the altitude of 
the superior arch advanced from 20^ to about 24-", but never 
ascended higher than that point Tlie inner, or inferior, arch 
advanced at the same time^ and apparently in the same pro- 
portion, so that the same distance (aboat 10^) between the 
two curves of strangest lights was nearly^ perhaps exactfy^ pre- 
served during the whole time. The extremities of these arches 
never completely reached the horizcnit but were gradually lost 
In a dark gloom, resembling an ^oeedingly dense fog, al- 
though the atmosphere In every other part was perfectly clear. 
This appearance was particularly remarked on the eastern 
limbs, which were lost at various altitudes. The western 
limbs of the bright curves could not be so distinctly traced nt 
the place where these observations were made, on account of 
tlicir mixing with the l ullected light in the atmosphere, ol tiie 
burning gas in London, which, at Woolwich, is always seen, 
in the night, as a bright cloutl hovering over the metropolis. \ 

About nine o'clock I called on Mr. Barlow, to inform liini 
of the aurora. Mr. B., however, had seen it ail the evening. 
I remarked before I left him, that the centre of the aurora m 
the horizon was considerably to the west of the north, and 
near to the magnetic meridian, a circumstance' which he had 
already observ^. I immediately returned home, and having 
a very delicately suspended magnetic needle, I placed it in a 
suitable situation for observation, and so far neutralized the 
magnetism of the earth, as to leave no more power acting on 
the needle than was barely sufficient to arrange it in the mag- 
netic meridian. I observed this needle, at intervals of two or 
three minutes, during the remainder of the display of the au- 
rora, but never detected the slightest change in its direction, 
nor was its repose in the least disturbed by any inilueiice 
which I could ascribe to that phaDnumenon.* 

At half-past nine the aurora increased in splendour, and 
shot its beautiful broad streamers upwards, as radii, from the 

• See our " Intelligence," in the present Number* 

external 
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Yxteraal himinM boir nearly to the zenith. At a quatter 
Mbfe teSy an immense faint stream of Hgbt kindled in the 
eastern extremity of the external bow, and flashed directly 

between the two large stars in the tail of Ursa Major, and in 
one moment described an arch of J 00^. This streamer was 
not undulatory, but advanced gradually and steadily, leaving 
the whole of its track, tor about a minute, in a steady glow of 
faint light : it then languished in every part, at nearly the 
sanie liiooieiit, gliding into still fainter light, and soon became 
entirely lost. About this time faint undulatory streams of 
light sprang from various parts of the central aurora, and 
sometimes mroad streaks of wavering light were seen j^owing 
in- the blade area near the horiaon. These latter msplays, 
however, were not frequent, but on account of the contrasting 
bhickneas with which they were surrounded^ appeared more 
4>rilliantthan those flashes which occurred on the upper skirts 
of the aurora. 

At a quarter past ten, beautiful streamers were seen kind- 
lir)g upon the western limb of the superior arch of the aurora, 
some oi which instantly expanded into an attenuated light, 
which became extinct at a short distance from the point of 
their origin ; whilst oLliers, more permanent and brilliant in 
their display, stretched Ibrtli to an amazing distance in the 
heavens, and extended their lanibent glow to beyond the 
planet Mars ; but, like those whicii had beibie Uieasured a vast 
arch of the heavens from the eastern limb» they in a few mo- 
-meats vanisbed for ever* 

Soon after these displays of extensive streamers, there 
ieemed a stesdy pause^ as if the electrical powers which 0ive 
them birth had become partially exhausted. The steady nght 
of the two concentric arches» with a few feint flashes about 
their edges^ were the only traces of the aurora. The cessation 
iKiwever was not of long duration, but the interval gave time 
for reflection. The night was calm and serene, not a breeze 
ruffled its repose, nor a cloud curtained any part of the hea- 
vens, save that dense black speck which seemed ns a rmclens 
to the whole display of the aurora borealis. The atmosphere 
was cold and frosty, and the stars shone in all their splendour 
and glory. On turning towards the south, the spectacle pre- 
sented to the eve was truly grand and imposing, and iui ined a 
most beautiful and striking contrast with the phaenomena'tlis- 
playing in the north. Taurus liad passed the meridian, pre- 
ceded by the planet Mars, and Orion was now mounting the 
throne of night ; refulgent Sirins. blazed in the south-east of 
the stellar train, and enhanced the splendour and solemnity 
of die scene* In one part of the heavens waa displaying the 
. ULS. VoL 9. No. £0. F€b. 18S1. S quivering 
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<|uiTering blaze of a transient aurora; in anotiier) the sparkling 
light and steady march of a transcendent starry host : in the 
north, a splendid exhibition for the contemplation of the Elec- 
trician ; in the south, those glorious orbs which are the objects 
of the Astronomer's research. 

About halt-past ten the eastern limb of the aurora again shot 
forth immensely brond streaks of light, with intervening dense 
shades. These sti cami i s soon expanded, and mixing with each 
other presented a steady uniform fiekl of light. Otlier similar 
streamers darted upwards from the western limb, and expand- 
ing like the former heightened the iUomiiiationy which nov 
extended to' nearly half Uie concave of the heaTens. The Hght 
Tanished gradual^, and was ancceeded bv faint streamers of 
much less magnitude^ The dark space below the inner ardi 
was now, for a short ttm^ well define^ by the bright gk>w 
round its upper edge; but it soon became confiised and irregu- 
lar. At eleven a streak of bright light» like a yellowish cloud» 
stretched horizontally towards the east. In one moment after a 
streamer kindled nt its eastern extremity, and shot gradually 
upwards; passed tlie meridian, and terminated in a very faint 
light between Aidebaran and the Pleiatles. About this time 
the undulatory streamers became beautiful and grand, playing 
in every part of the northern heavens to nearly the zenith, and 
on each side of the meridian to about the north-east and north- 
west points. Some bright coruscations occasionally flashed 
in this part of the display, and gave to it an exceedingly inter^ 
esting appearance. A few moments dispersed these cortUf 
eationsy which were succeeded by a diffiised faint light. The 
dense central darkness now suddenly disappeared) and a bright 
light illuminated the northern horizon, for the first time since 
the setting of the sun. A dark broad streak soon stretched 
obliquely downwards, from east to wesl^ nearly through the 
centre of the aurora, and bright ooniscations flashed in rapid 
auccession from its npper edge. 

About a quarter-past eleven the dark central speck again ap- 
peared, and some very bright streamers ascended irom various 
arts of its upper or convex edge, which, as before, was now 
ordered by a bright steady light. Coruscations frequently 
about this time reached to between the pointers in Ursa 
Major j they soon became very faint, and were succeeded by 
a dull steady light. 

At hal^nast deveii tihe stieamers became less frequent, the 
dense nucleus was ill defined, and the whole display began to 
hmguish. A bright curved light however^ with OGCBsiaoal 
Bscendinff lambent streams, continued to direct to the general 
centre of the aurora, which now appeared to i^iinozimate 

closer 
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closer to the north point than in an earlier part of the diaplaj. 
The centime of the dark nucleus, however, was, from first to 
iast, west of the north, and very near to the magnetic meridian. 

From twelve o^cIock notliing occurred worthy of remark: 
the splendour of the aurora fn adually declined^ and at two on 
Saturday morning it bad totally vanished. 

I observed, during the whole of the night, that the streamers, 
besides the vertical direction in which they generally shot, 
bad also a liorizontal motion Ironi east to west; so that in what- 
ever part of the aurora a streamer was kindled, it travelled 
slowly towards the west, or towards the left hand of a spac^ 
tator lacing the north* It frequently happened that several 
were lighted up in rapid succession^ each of which was always 
«Bei# of the preceding one. A meteoric star, which trayersed 
the aurora about ten o'clock^ also fell sloping in the same 
direction. 

Artillery Place, Woohridi. W. StUSOEOV. 

Jan. 10, 1831. 

N.B. On Saturday night (Jan. 8th) the aurora was i^in 

visible. I saw it about ten o'clock. It exhibited no corusca- 
tions, nor any flashes whatever. The only display was a broad 
arch of light, bordering the upper edge of a black area of the 
heavens in the north, and simUarly situated to that which ap- 
peared the preceding night. At eleven o'clock no trace of the 
aurora was to be seen. 



XXIV. Notices respecting New Books* 

Seeikme and Viem UkairaHne of Geological Phantmena^ fy. 
H. T. Db X.A BacBS, Esq.. F.R.S. F.6.S. Tireattel and WurU: 
London, 18$0u 

NOTHING 18 so much calculated to Acilitate the study of geo- 
logy as the representation of its phenomena through the me- 
dium of coloured viewj?, sections and maps. 

Mr. De la Beche is known to our readers as the author of many 
valuable contributions to the Geological department of our Journal ; 
and the taste and skOl with which he has applied bis talent of draw- 
ing to illustrate the phaenomoia of geology have, for some tine 
past, contributed to enrich the Transactions of the Geological So- 
ciety of London. His large tabular and proportional view of the 
superior, supcrmedial, and medial rocTcs, published a {evr years 
since, has entitled him to the gratitude of every student in geology ; 
and we hail the appearance of the work before us as a more exten- 
sive contributioD of a sindhur Und^ tending, more than any other 
publicatioii that has yet appeared, to render easy and famUinr mai^ 
of the most difficult and complicated phenomena of the originu 
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structure of the earth s surface; and aiso of the violent changes 
and physical revolutions by which it has been disturbed. It has 
been the object of the author to convey his infomatioii through 
the mediom of 40 plates, accompanied by brief descriptions. The 
number and size of these plates are such as it would have been im- 

Eossible to publish at the price affixed to the volume, had they not 
een almost all lithographed by the author himself. 
Mr. De !a Beche appears to have had a twofold object in this 
work : 1st, lu present correct sections and views of the most re« 
markable geological facts that have been obsemd In various parts 
of the wond ; Sndly, to point out the importance of observing ac- 
curate proportions in these tniniature representations of natural 
phcenomena. He disavows all intention of supporting any theory 
that has been yet advanced, conceiving that none has yet been 
published whicli is competent to solve the many difficult and com> 
plicated problems presented by geolosy. But whilst he is the ad? 
Yocate of no theory, he points out the errors and unsoundness 
of many, especially of that fundamental article of the Huttonian 
theory, which attributes the excavation of valleys to the action of 
rain water and of rivers that now flow through them ; — many of his 
sections represent facts ^vlnch it is impossible to reconcile with 
such a theory, hi his preiace, he quotes from M. Bublaye the case 
of the valley of the Mouse, showing that if it had cut its own bed, 
it must have run up hill at least SOO yards to form its present 
channel through the Ardennes, instead of passing into the basin 
of the Seine over barriers not exceeding 30 or 40 yards in height. 

The Sections and Views are selected from numerous works 
through which they are scattered; and in collecting his facts 
together from these various sources, the author has endeavoured 
to exhibit their relations to one another, and to the whole earth, 
and to concentrate their force in pointing towards condusiont 
which may hereafter be fuUy established by induction from more 
numerous particulars. 

Besides the sections derived from other authorities in published 
works (chiefly the Geological Transactions), the author gives some 
new and unpublished sections made by himself in different countries. 

We subjoin one or two examples of bis method of showing the 
value of proporlaonal sections. — In Plate 1. are represented two pa- 
rallel columns, or vertical sections, one showing the thickness of 
all the strata that occur in Yorkshire, from the chalk descending to 
the carboniferous limestone (inclusive) ; the other showing the 
thickness of the same strata iu Wilts and Somerset: thus, at once 
presenting to the cnre die relative proportions of the same deposits in 
the Northern and Southern extremities of Bngland. In PI* 2. be re- 
presents on a true scale the exact outline of the Alps from the Jur» 
Mountains across the T>ake of Geneva, and Mont Blanc to Italyt 
and contrasts these real representations with the false and carica- 
tured figures which are usually given in geological sections. A 
further example of the value of accurate measurement is pointed 
out in PL 40 ; where he exhiblU the relative proportion which thp 
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bighest mountains bear to the radius of the earth, and also the re^ 
lation H-hich the body of the earth itself bears to the sun. Measured 
by such a scale, the highest peaks of the Himalah appear utterly 
insignificant, and the greatest disturbances which have affected the 
surface of our planet seem too small and trifling to produce any 
• ^preciable effect upon the great mass of the interior of the earth. 
Figures of this imture, as the author obeerves, give more oorred 
and definite ideas of the relative value of things than can be con- 
veyed by voluminous pages of description, uoaccompanied by 
drawings that represent their true proportions. 

ma—————— I ^..^ 

XXV. Proceedings of Learned Societies, 
ROYAL SOCIETY. 

1830. A PAPER was read, entitled, Researches in Physical 
i>ec. 16* — <^ Astronomy ; by John William Lubbock, Esq. V,P, 

and Treasurer of the Royn! Society. 

The author has shown in a former paper, published in the last 
part of the Philosophical Transactions for IboO, that the stability 
of a system of bodies subject to the law of gravitation^ is always 
preserredi provided they move in a space absolutely devoid of re- 
sistance. This conclusion results from the analytical expressions 
for the variations of the elliptic constants in the theory of th^ 
Planetary Motions. 

In the present paper he extends his researches to the problem of 
the precession of the Equinoxes, which admits of a similar solution 
to the former. Qf the six constants which determine the position 
of the revolving body, and the axis of instantaneous rotation, at any 
instant, three have only periodic inequalities ; while the other three 
have each a terra which varies as the time; but from the manner in 
which these constants enter into the resulting expressions, the equi- 
librium of the system may be inferred to be stable, as in tlie iormer 
case. By the stability of the system, the author wishes to be un- 
derstood to mean that the pole of the axis of rotation has always 
nearly the same geographical latitude, and that the angular velocity 
of rotation, and the obliquity of the ediptic vary within small limits; 
and that its variation is penoclirnl. 

The author also gives new methods of obtaining the inequalities 
of longitude, and the radius vector, in the planetary theory, retain- 
ing the square of the eccentricities. When only the first powers 
or the eccentricities are retained, these expressions admit of sim- 
plification. He subjoins, as a numerical example, the calcula- 
tion of the coefficients of two of the inequalities of longitude in the 
theory of Jupiter disturbed by Saturn ; and points out the requisite 
substitutions for rendering the formula? applicable to the case of a 
superior planet disturbed by an inferior planet. 

Dec. 23, — A paper was read. On the Hour Lines of the Ancients; 
by W. A* Cadell, Esq. F.R.S. 

The hour lines on the iiuidiali of the aocieat Greeks and Romans 

correspond 
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correspond to the dmsion of the time between sun-rise rtd sun-set 
into twelve equal parts, which was their mode of computing time. 
An example of these liour lines occurs in an ancient Greek sundial) 
forming part of the Elgin collection of marbles at the British Mu« 
seum, and which there Is reason to believe bad been constmcted 
during the reign of the Antonines* This dial contains the twelT» 
hour lines drawn on two vertical planes, which are inclined to each 
other at an angle of 106° ; the line bisecting that angle having 
been in the meridian. The hour lines actually traced on the dial 
consist of such portions only as were requisite for thejpurpose the 
dbl was intended to serve t and these portions are seosibiT straight 
lines. But the autlior has shown, in a paper published in the Trans*' 
actions of the Royal Society of Edinburgh, that if the^e lines are 
continued through the whole zowe of the rising and sotting semidi- 
urnal arcs, they will be found to be curves of double curvature on 
the sphere. In the present paper the author enters into an inves- 
tigation of the course of these curves ; first selecting as an example 
the Ihies indicating theSrd and the 9th hours of the andents. 
Hiese lines are formed by the pouits of bisection of all the rising 
and setting semidiurnal arcs ; commencing from the southern point 
where the meridian cuts the horizon, and proceeding till the line 
reaches to the first of the always apparent parallels, which being a 
complete circle, it meets at the end of its first quadrant. At this 
point the branch of another and similar curve is continuous with it : 
natnely» a curve which in its course bisects another set of semi- 
diurnal arcs, belonging to a place situated on the same parallel of 
latitude as the first, but distant from it 180° in longitude. Conti^ 
nuing to trace the course of this curve, along its different branches, 
we find it at last returning into itself, the whole curve being charac- 
terised by four points of ilex are. If the describing poiiil be consi- 
dered as the extremity of a radius* it will be found that this radius 
has described, in its revolution, a conical surface with two opposite 
undulations above, and two below the equator. The right section 
of this cone presents two opposite hyperbolas between asymptotes 
which cross one another at right angles. This cone varies in its 
breadth in different positions of the sphere : diminishiog as the la- 
titude of the place increases. 

The cones to which the other ancient hour lines belong, are of the 
same description, having undulations alternately above and below 
the equator; but they differ from one another in the number of the 
undulations : and some of these require more than one revolution 
to complete their surface. The properties of the cones and lines 
thus generated, may be rendered evident by drawing the sections 
of the cones on the sphere, in perspective, either on a cylindrical 
or on a plane surface s several examples of which are given in the 
paper* 

GEOLOGICAL SOCIETY. 

. Dec 15.— A paper was first read, entitled. An Explanatofr- Sketch 
of a Geological Map of Transylvania, by Dr. Ami Bone, Fdr. Bleaiw G.S* 
The author piemiiKs thai thissketch, having bees written bcferehia 

specimens 
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specimens were unpacked, is necessarily incomplete, both from that 
cause and from various ioipedimcnts which obstructed his obbervu- 
tiont. 

Transylvania is described asbeing cbiefly oecupied by a high tertiary 
basin, surrounded by four chfuns of mountains, viz. : 1 . On the south 
by the primary range of Wallachia or Taganrasch. 2. On the west 
by another primary range, usually omitted by geographers; and 
connected with a high calcareous chain near Kronstedt, and u ridge 
of Carpathian sandstone near the pass Oytosch. 3. By the trachytic 
hills separating the low tertiary and saliferous districts from the great 
valley of the Secklerland. 4. By a large group of conical porphyritic 
hills, with metalliferous summits, ranging by Korosch Banya, Zala> 
thria, Vorospatak, &c. Many of these hills are stated to average 
from 3000 to 4000 feet in height, and the highest peaks to exceed 
6000 let^t. The author, describing the course of the rivers, remarks 
that the hydrographical features are inaccurately given in all^ mans, 
and that most of the streams cut through tKe above chains bf 
gorges of very recent' liracture. The primary rocks, he says, consist 
of gneiss and slate ; and that in the latter, serpentine, granular lime- 
stone ^ and metalliferous veins are found wherever sienite comes into 
contact with the slate. The Carpathian sandstone with Fucoids 
(Vienna saudittunc) is mentioned as occurring in iha N.E. and S.E. 
of Transylvania; — ^that it sonrounds the auriferons porphyries cif 
Nagy ana Bairya, and that at Laposbanya the marls and slaty sand- 
atones of this formation are much altered by dykes of sienitic por- 
phyry, presenting eiamples of jaspideous roclts like those of Portrost^ 
Sk^e, &c. 

The author is disposed to think tliat there are evidences of two or 
even more periods ui igneous eruption, and tiiat the scoriaceous tra- 
chytic porphyries cut through and frequently overflowed the me* 
taUiferous porphyries. These porphyry districts are cited as offering 
repeated and decisive proofs of the igneous origin of metalliferous 
veins; all the walls of which are altered and discoloured: largie 
masses of the rock are traversed by millions of auriferous rentSy** 
and gold is found in the sandstone as well as in the porphyry. 

The remaining secondary formations are stated to consist of a 
kind of recent Jurassic, compact limestone, associated with conglome* 
rate, covered, here and there, by patches of sandstone and marl 
containing some of the fossils of Gosau. Near Sass Voroscb, Kis 
Numtschel, Kis Aranyos, &c., deposits of about the «5ame nge are 
said to have been observed by M. Partsch, and that they have been 
further described in the Buskowine by that gentleman, and by Messrs, 
Von Lili and Rudolph. The tertiary deposits, like those of Hungary^ 
are considered to he entirely of the upper class, and they are shown 
to consist of clay, roari, and molasse, with salt, gypsum, lignite, &c. 
The molasse, the author says, is generally covered by shelly sands and 
graveli but occasionally by a sandy, coarse limestone ; and thnt near 
illyefalva a Arapntnk, these sands contain many freshwater mixed with 
some marine shells. Near the Rothethurm pass, and west and north of 
Kiaurenburg, he shows there are thick deposits of numtnulitic and coral 
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Umestone, equivalent to the highest tertiary Hmestoiie Austria and 
Hungary. FKhtcl tb quoted as the earliest and best geological writer 
upon Tran^lfania^ particularly as to the localities of ahelly depodia 
luid Kilt springs ; and it is stated that from his:worIi aboe .M. Bmidant 

was enabled to compile a map of this country. 

For an account of the eastern chain of trachytes the author refers 
to what he has already written m Dr. Daubfny's work on Volcanos: 
•—he inclines to the supposition that the scoriaceuus trachyiic porphy- 
ries were erupted during the cretaceous or perhaps even during the old 
tertiary period ; and he dissents from M. Beudant as to the poestbilily 
of drawmg any distinct line of demarcation between the trachyte and 
porpfn-ry in those places where these rocks are contiguous, althoug^h 
when at great distances from each other he allows the dissimilarity 
of their respective characters. A stratified, putniceons and trachytic 
conglomerate, it is stated, irequently overlie.s the hAl in Tiausylvunia, 
and contains impressions of dicotyledonous plants* leaves^ and fishes^ 
The extinct craters of St. Annalahe and the solfatarra still burning in 
the trachyte of Budoskegy, and the many acidulated and mineral 
sprinjff?, are considered bv the nnthor clc;\rlv to indicate the recent age 
of some of the volcanic ph,xnoraenain this country, to the principal eo« 
trance of which, the Romans assigned the name of ''Vulcan's Pass." 

A paper was then read. On the Astronomical Causes which may 
influence Geological Phenomena ; by J. F.W. Herscfael, Esq. F.R.S. 
F.O^, &c,ftc. 

The author states his object in this paper to be, an inquiry into 
the possible (^eolof^ical influence of slow^ periodical changes in the 
orbits of the earth aiul moon, such as have been demonstrated by 
geumetei'ii tu take place in consequence of planetary and solar per- 
-torbation. Such inflaenee he regards as extending only to the pro- 
eduction of changes in the amount of the tides and their consequent 
cioiite action on our continents, and of periodical flqctuations in 
the quantity of solar heat received by the earth, every such fluc- 
tuation being of course accompanied with a corresponding altera- 
'tion of climates J and therefore, if sufficiently extensive and con- 
tinued, giving room for a variation in the animal and vegetable 
:prodoctions d the same region at difierent and widely remote 
epodn. 

The subject of the tides is first considered. Since any approach' 

of the moon to the earth produces an increase of the lunar tide hi 
the triplicate ratio of such approach, it follows that any diminution 
of the moon s mean distance must produce an increase in the ave- 
rage tide during the whole period that such approach subsists. 

..This mean distance of the moon is actually on the decrease, and has 
been so for ages past, producing the astronomical pbaenomenon' 

.of her secular acceleration. The mean amount of the tides, there- 
fore, has long been, and will long continue to be, on the increase 
from this cause, hut tlie eticctof it i.s shown to be confined to such 
moderate limits as to be of no geuiogical iUipurtuuce. 

Tim amthor nest considers the possibly effect of an increase in 
eatceotrtcity of the lunar orbit^ ndiich would aftct not the nns^ 

rage 
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rage but Otie extreme riie and ftU of the tidet. Such an increase, 
however, he regards aa necetaarily Imiited, so aa to be incapable of 
producing aach an enormous increase of tides as would account for 

ftny of the greater diluvial phaenomena, tboii<^li possibly cases of 
great local devastntion in estuaries and conHnecl channels would 
arise, and the outlines of the continents, in particular parts ot their 
coasts, mi^ht be materially modified b^' such increased occasional 
action. No change in the earth's orbit within the limits of possibility 
would produce any material change in the solar tides. 

He next considers the effect of planetary perturbation on the 
earth's orbit, and, dismissing the variation of the obliquity of 
the ecliptic, which is known to be conlined within very narrow 
limits, he regards the excentricity as the only element wiiose 
variation can possibly have any effect of the kind in view ; 
and that by affecting, first, the mean, and secondly, the extreme 
quantities of solar heat received by tlie earth in irs annual revolu- 
tion, and at the different seasons of the year« First, with respect 
to the mean quantity, he announces as a consequence of geome- 
trical reasoning, the following theorem: — That the mean annual 
amount of heat and light received from the sun by the earth, is inversely 
proportional tu the miuor axis of the ellipse it describes at different 
tpodu* And since the orbit of the earth is actually, and has 
boen for ages, beyond the records of history, becoming less ellip- 
tic, and the minor axis consequently increasing, it follows that 
the mean temperature of its surface is on the decrease. . The 
orbit being now very nearly a circle, this decrease cannot go much 
further; but should it ever have been very elliptic, the mean tem- 
perature must have been sensibly greater than at present. The au> 
thor regards the limits within whidi the earth*s excentricity is con. 
fined, as (although calculable) not actually known ; and he denies 
in particular that the theorem demonstrated by Laplace, in die 
57th article of the Second Book of the Mt'cnnique Cc/este, equation 
(k), which is usually cited as proving ilie narrowness of such limits, 
affords any ground for that conclusion in the case of the earth's 
orbit, however it may do bo for those of the ^reat preponderant 
planeta.' 

Under this uncertainty he considers himself authorized to assume, 
that excentricities actuaUy existing in the orbits, both of superior 

and inferior planets, mav not be impos.'yihle in that of the earth ; and 
admitting this, he calculutes the mean and extreme amounts of solar 
radiation la an orbit so circumstanced. The mean amount lie iinds 
to exceed the present by about three per cent, a quantity apparently 
small ; but he adduces considerations tending to show, that on cer^ 
tain suppositions not impossible or imnrobable in themselves, this 
per<-centage on the whole quantity ot solar heat may have influ. 
enccd our climates to as great an extent as geological indications 
appear to require. 

' Considering next the extreme effects of such a stale of tilings, and 
adopting a view taken by Mr. Lyell in hi:> Geology, he ahuws that 
by reason of the precession of the equinoxes combined with the mo- 
. JK; S. Vol.9. No.50.Fi;6.18Sl. T tion 
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tioR of the apogee of the earth*8 orbit, the two bemitphmi would 
aheraatel^ be placed in climates of a very opposite nature* the one 

approaching to a perpetual spring, the other to the extreme vicis- 
situdes of a burning summer and a rigorous winter ; and that, du- 
ring periods sufficiently long to impress a corresponding character 
on the v^petable and perhaps the animal productions of each. 



LINNAAN SOCIETV. 

Jan. 18, 1831. — Edward Forster, Esq. in the Chair. 

The paper read ivas entitled* A Notice of several recent Disco- 
veries in the Structure and CFlconomy of Spiders ; by John Black- 
wall, Esq., F.L.S. -The object of tlie author's particular investi- 
gation i^ the Clubiuna airoXf ot wliosc habits, and mode of fabri- 
cating its residence and its snare, he gives a detailed and curious 
account. 



ASTRONOMICAL SOCIETY. 

Nov. 12, 1830. — The following communications were read: 

I. Ephemeris of the occultations of a Tauriiu 18S1, for tenEu- 

ropean Observatories, by Mr. Maclear. 

if. Practical rules for the approxiuiate prediction of occultations^ 

by Mr. Henderson. 

III. note by Mr. Gompertz^ to a paper by M. Kreil on the 
rectification of the equatorial. 

IV. Occultations observed at Boston, Massachusetts^ by Mr. 
Robert Treat Paine. 

Mr. Paine gives the mean solar time of six complete observa- 
tions ot Aldebaran (immersion and emersion^, five at Boston and 
one at Naiuucky, with a 3^ feet achromatic telescopCi and a mag- 
nifying power of 60 : the telescope was adjusted on a star. In 
four of the observations nothing remarkable was noticed, except 
that when the immersion or emersion took place on the enlightened 
limb, the star became so tremulous as to cause an uncertainty of 
I* or 2*; but in two other instances (one at emersion and the other 
at inimersionN the star did actually appear projected upon the face 
of the moon tor about 2' ; aud the light of the star was in both in- 
stances very much more brilliant than usual, although the emersion 
took place about sunset, and the immersion while the sun was abotre 
the horizon." 

" On September 17, 1829, about 10* before immersion, [the star 
spread out, and appeared hke a star viewed through a telescope not 
adjusted to distinct vision, and then faded away so gradually that 
its final disappearance could not be noted with greater precision 
than S' or 4*. The same appearance was seen by another gentleman 
observing at a place 2^ miles distant from me. 

V. Observations upon the period of the TariaUe star /3 hyrm, by 
Mr.W.R. Birt. 

In the year 1781-, Mr. Goodricke remarked that P Lyrse varied 
from the third to the fifth magnitude, and fixed the period of this 
variation at 6' 9\ On the 22d May, 1830, Mr. Birt commenced a 

series 



Digitized by Googlc 



Aslivnomcal Society* 



139 



series of observations upon this star^ and at 1 ] hours found it of 

the fifth magnitude, and equal to s and X, Lyra?. Supposing the 
period to be that assigned by Mr. Goodi icke, eight revolutions 
would have been performed in fifty-one cla3's exactly ; but when 
viewed by Mr. Birt on the 12tii of July, at 10 o'clock, it was about 
3*4 maenitude, and less than y Lyrae; while on the ISth it was 
decidedly of the fourth magnitude, and on the 14th of the third, or 
as bright as y. Mr. Birt therefore concluded that it came to its 
minimum brightness between the 1 2th and 13th, and that the 
period was therefore longer than that assigned to it by Mr, Good- 
ricke. This conclusion was confirmed by an observation on llie 
Sind of isepteuiber, when, at 11 u'ciock, the star was exactly equai 
to t and ^, as on the 22nd of May, thus giving 103 days for sixteen 
revolutions, or a period of 6** 10'* 40'", instead of J 02 days, which 
would have been required if the period were 6'^ 9^. It would seem 
that the duration ofits mnximuin, as well at$ of its niinimuni briglit- 
nes^, is somewhat irregular. Mr. B. gives several comparisons of 
the star with y, g, and ^ Lyra?, (Vom May to September 15. 

VI. A paper on tcrresstrial reiVaction, by the late Mr. iienry 
Atkinson. 

On the fluctuations of the atmosphere near the earth's surface; and 
On the effect of such fluctuation upon the refraction at the 
]inri7on, and at very low altitudes, especially on the dip of the hori- 
zon at sea. 

iUnJortunate/j/f these papers arc imjinished: the ingenious author did 
noi live to comp/ete ihem.) 

In these investigations Mr. A . proposed to himself to denMinstrate* 

1st, The the fluctuations in the state of the atmosphere near the 
surface of the earth are not only fully adequate to account for the 
very th reat variations which have been observed in the horizontal 
refraction, but even for still greater variations. 

2ndly, That the variations of the dip of the horizon at sea are 
caused by the fluctuations of the atmosphere, and can be calculated 
when the latter are known* 

The extreme uncertainty of the law of the variation of tempera'- 
ture near the earth's surface has been remarked hy every observer 
who has directed his inquiries to this subject, by a proper adapia- 
^on of course and distance to the circumstances of tlie problem. 

We find well-recorded cases where small alterations of elevation 
have produced very sensible effects upon the air, sometimes in- 
creasing and sometimes diminishing its temperature ; and, again, 
at other times, we find the temperature of the air nearly the same 
Uirough very considerable altitudes. (See Wells, Humboldt, &c.) 

In order to subject to calculation the different hypotheses which 
may be imagined, Mr. A. supposes that the variations of tempera- 
ture may be actually observed within certain limits of altitude (he 
has here assumed fifty feet) ; and that the state of the atmosphere 
at great devations, for example at 1 125 feet iibove the surface of 
tlie earth, may be considered to be in a mean stale. Considering 
the state of these upper and lower portions of the atmosphere to 

T 2 remain 
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reraain unchanged, he calculates the change in the whole lioiizontal 
refraction which would be produced two arbitmry and very dis* 
similar suppositions as to the distribution of temperature in the in* 
terroediate portion of 1075 feet, and draws the conclusion, that the 
variation of refraction arising from any conceivable derangement in 
this middle portion will he incon<;iderable, compared with that which 
may be produced by changes in the lowest portion. 

In considering the problem of the dip of the horizon, Mr. A. first 
obtains an expression for it where there is no terrestrial refractiofij 
and deduces this simple approximate formula, that the dip in se- 
conds = 63"-82 X X where A is the altitude Infeet above the 

level of the sea. . i r • 

But when account is to be taken of the terrestnal refraction, 
Mr. A. finds, that if the included arc of the earth's ^irface be to 
the terrestrial refraction as n: 1 (and this is to be determmcd from 
a table of terrestrial refraction according to the then existing state 
of the atmosphere), the precedin- t xpresbion is thus modified. The 

dip in seconds = 68"'S2 X / X 



ZOOLOGICAL SOCIETY. 

Dec. 28, 1830.— W. Yarrell, Esq. in the Chair. 
The form of a circular letter, to be addressed to Uie heads of 
Menageries and Museums in foreign countries, was submitted to 

the Committee, and approved of. 

A letter was read, addressed to the Secretary of the Society by 
J. V. Thompson, Esq., dated " Cork, Dec. 16, 18!J0." In it Mr. 
Thompson urges, in support of the universality of a metamorphosis 
among the Crusiaceaf that be has ascertained the newly hatched 
animal to be a Zoea in eight genera of the BrachyurOf viz. Canceff 
Carcinus, PoriunuSy Eriphia, GeewreknUf TAdphusaff PimtothereSf 
and Inachus \ and in seven Macrourous genera, viz. Pngttriis, Por- 
cellanny Galathea, Crangon, Palccmon, Homarus, and Astacus. 
** These embrace all our most familiar native genera of the Deca- 
jjoda." The Lobster, or Astacus marinus^ Mr, Thompson states, 
«* does actually undergo a metamorphosis, but less in degree than in 
any other of the above-enumerated genera, and consisting- in a 
change from a cheliferous Sckizopode to a Decapode ; in its first Stage 
being what I would call a modified Zoea with a frontal spine, fpatu- 
late tail, and wanting the subabdominal tins ; in short, such an ani- 
mal as would never be considered what it really is, was it not 
obtained by hatching the spawn of the Lobster.'* In the other 
indigenous species of Astacust Att.JtuimaUUf the Rtoer CravafUk^ it 
would appear from the excellent treatise of M. Rathke on the 
developement of its eggs, that the young are hatched in a form 
according with that of the fully ^rown animal. Mr. lliomp<5on, 
however, suspects that some source ot error may exist in these 
4>b&ervations. If it should be found otherwise/ it can only be 

regarded 
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MganM at one solkmy exception to the generality of metamor- 
phoses, and will jcnder It necessary to consider thete two ani-< 
mals for the future as the types of two distinct genera." In iU 

lustration of the change of form observed by him in the limbs of 
tlie Leister, Mr. Thompson inclosed a sketch of the " cheliterous 
mennber of its larvut" which is represented as divided to its base, and 
consisting of, 1 . a cheliferous portion ; 2. a portion of equal length 
wiUi the preceding and terminated by natatory ctlue (detcribedat 
the outer division of the limb, or future Jli^grum); and 8. a short 
nidiroeot of one of the future hranddtB. 

A speciiTien of the LabriismnndatuSy Bloch, presented to the So- 
ciety by 8ir A. Carlisle, was exhibited. When quite recent, its rich 
deep blue colouring was stated to have been extremely beautiful ; 
but this had already disappeared considerably, although the specimen 
had been but twelve daya in spirit. Still enough reauiined to 
show how defective in this particalar is the figure in Bloch*s leh^ 
thyology j^No. Sd4.], which appears to have been taken from 
dried specimen, and exhibits scarcely a trace of the rich oolouring: 
of the recent fish. 

The Chairman brought to the recollection of the Committee the 
recent addition to the British Fauna of a species of Warbler (the 
Tithys^ Scop.) nearly allied to the Redttatt, Sj/hkiphmnan 
nu, Xi.» but distinguished from that bird by its dark slate-coloured 
breast, and by the dusky-black colour of its two middle tail-fea- 
thers. The first occurrence of this bird in England was recorr^ed 
in the 5th volume of the "Zoological Journal," page 102, by Mr. 
John Gould, who has since ascertained thai two other individuals 
have been met with ; one in the neighbourhood of Bristol, the 
ether at Brighton. Both these specimens were obtained during the 
last summer. The Chairman added, as a peculiarity of this bird, 
that its egg, as4escribed and figured by continental writers, ia 
white; while the eggs of all the nearly allied species are pale bine. 

A communication by J, C. Cox, Esq., F.L.S., &c., was read, on 
the subject of preserving a proper temperature for exotic animals. 
Mr. Cox commences by remarking on the capability of animals for 
enduring great extremes of temperature, and instances the experi* 
ments of Sir Joseph Banks and Sir C. Blagdon, in which a heat of 
at least 230° was borne without great incon?enience ; while, on the 
other hand, Captain Parry and his men were exposed to a tempera- 
ture of — 40^ and even lower : thus showing that the human frame is 
susceptible of a range of temperature of probably 300°, without 
injury to life. Such extremes can, however, be submitted to but 
for a short period. To keep animals, natives of tropical climates, 
in good health, they should be preserved from too great extremes; 
and as it is important to imitate as much as possible the character 
of the climate from which they are brought, the hygrometric state 
of the atmosphere should be attended to almost equally with the 
temperature. The hot winds of the Desert (Mr. Cox remarks), to- 
gether with the absorbent nature of the sandy soil, render the 
general state of the atmosphere in the centrai parts of Africa 
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that of extreme dryness ; but this is an exception to iotertropici^ 
regions in general. In Guiana and La Plata, for instance, and ia 

Cevlon, the thick woods exhale a considerable decree of moisture, 
tar excet dinj^ that of our own country ; the mean dew point of the 
atmosphereof London being 44 \5, while that of intertropical regions 
is from 70*^ to 75 \ Animals from such climates, il is suggested^ 
require a moist atmosphere, and this may readily be prodiMed byi 
watering the flues used for heating the houses in which thev are 
kept. Analogous to this is the advantage obtained in the cultiva- 
tion of stove plants by keepina; the houses well watered. The 
neglect of supplying to the air a sufficient quantity of simple and 
innuxious nioi:«ture is attended with two evils. Not only are the 
animals kept in an atmosphere too dry for their healtliy preserva* 
tion ; but tne dry air, greedily absorbing moisture, becomes impreg- 
nated with the excreted Huids of the animals in confinement ; and 
thus the secreting surface of the lungs arc at once exposed to a 
constant stimulus from increased and rapid exhalation, and to the 
additional stimulus inflicted by the continual hreathing of air loaded 
with saline and irritating particles, in wiil constructed houses it 
is of the first importance that the fluids of the animals should be 
conducted from the buildings. Ventilation shoald also be perfect 
not only through the body of the building, but through each indivi* 
dual cage or den. This is doubly necessary where the air is viti<« 
ated, not only by the animals themselves, but by numerous visitors. 
For the general regulation of the admission of cold air a convenient 
plan is to have a leaden or iron weigiit balanced iu a vessel of mer- 
cury, attached to a. sliding sash, which will thus rise or fall in 
proportion to the height of the mercury. Mr. Cox regards it as of 
DO importance, as to the effect produced on the atmosphere, by 
what means an increased temperature is preserved, whether by flues 
or steam or hot water, if the degree obtained be the same : the 
only reason for preferring one to anotlier is the greater facility it 
m&y afford of keeping up an equable temperature. 

Mr. Owen read a portion of his notes made at the dissection of 
the Beaver which died lately at the Society*s Gardens. He limited 
himself on this occasion to the description of the organs connected 
with digestion. The salivary organs and those of deglutition were 
treated of in detail : the former parts, which are remarkably deve* 
loped in all the Glfres, were especially examined on account of the 
peculiar nature of the animal's food ; while the latter claimed par- 
ticular attention from the recent interesting discovery by Mr. Mor^ 
gan of a peculiar construction of the Jiuices in the Cof^ra and 
some others of the Rodent order. 

Of the salivary glands the parotid are the largest. Tliey are 
united, like t!io lateral lobes ot the tliyroi l c;Iand in man, by nn 
anterior transverse portion ; and torai together a congluuierate 
mass which extends across the front of the neck to within a ;short 
distance of the upper part of the sierttum, covering the Idrum* and 
its muscles, and passing backwards on each side as far as tne mas* 
toid process. There arc, however, two ducts» one on each side^ 

which 
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which terminate in front of the molar teeth. The iubmdxillary glands 
are quite disitiact from tiie parotid, and are each about the size 
of a walhttts their dacts pa88 under the jaw and terminate at the 
dde of t^Jr^mum lingua. The tuMingual glands are very BmalK 

Between the membrane of the palate and the bone, in the narrow- 
space between the rows of molar teeth, a layer of mucous glands is 
situnted • and a thick stratum of the same kind of glands exitits also 
immediately exterior to the membrane of \hc fmiccs. 

The soft palate extends backwards from the poi>terior edge of the 
bony palate as far as the circular aperture of the posterior nares* 
The sidee of the sof^ palate are continuous with the tongue, and, 
becoming gradually contracted, form Jauces of a funnel shape, the 
posterior aperture of which just admits a black-lead pencil of the 
usual size for drawing. The membrane covcrinq^ the posterior part 
of the dorsum of the tongue is continued smotitlily and uninter- 
ruptedly to the epiglottis, without the producliuu oi any fold of 
membrane in front of this part, nor was there any corresponding 
duplicature above, or at the sides of, X\iejaucesi so that here no 
structure existed that would allow any part of the fauces to be pro- 
truded in a conical form into the pharynx, beyond Uie Opening of 
the glottis^ as in the Capi/bara and Guinea-pig. 

The_ fauces of the Rut are formed after the same type as those of 
the Beaver : a type which is peculiar, inasmuch as there is properly 
speaking no vwim pemhdum ptdaii, the membrane forming the roof 
of the ^Kcef being continued straight, without duplicature or re- 
flection, to the posterior aperture of the nares : this aperture is of a 
circular form» on a horizontal plane, and situated immediately above 
the glottis. 

The muscular apparatus of ihc fauces consists of a pair of muscles 
which arise, one irom each side ot the tongue, uud ascend, the 
fibres diverging a little ; their action is to contract the commence- 
ment of the Jiauces, being analogous to the palatO'glossi : besides 
these there are, at the narrower pert of the Jaucest circular fibres, 
apparently continued from the superior coiw/ric^or of the |7^af^itjr, 
and analogous to the palnto-pharyngei. 

There are no pnlatal arches, neither were any tonsils detected. 

The peculiar cardiac gland much resembles tonsils in structure, 
being composed of numerous small glands or follicles, forming an 
aggregate of about H lines in length and half an inch in thickness, 
which pour a viscid secretion, by numerous apertures, into the inte- 
rior of the stomach. 

Thepancreas is of consitlernble extent, measuring in length nearly 
two feet, and followiiii:; tlio lomse of the duodenum down to the 
iliac region and up again a^ lar as the umbilicali being attached to 
the intestine by a process of mesentery : it is thin and narrow, and 
has one small branch or process lying parallel with its body where 
it passes behind the liver, and a few others at the curvature of the 
duodenum. Its duct, somewhat larger than a crow-quill, enters the 
small intestine at the extremity of the gland, one foot and nine 

inches 



Digitized by Google 



U4 



Zoological Soeietyi 



inches from the pylorus, and one foot and six inches from Uie ter* 
minaiion of the ductus choledochus. 

At tbe connQenceroent of the colon there m two pouches of an 
OTal form, from the anioD of which the rest of the iDtestine proceede 
with very distinct saccuU. An anaJogout stnictore exists m the 
ceecum of the Guinea-pig, where however the two saccuH appeal 
rnther to belong to tlie ccvcumy being partially separated from the 
coion by a circular production of the lining membrane in a valvufaur 
tbrm. 

• Jbd. U, ISSl^Sir Thomas Phillipps, Bavt. in the Chair. 

> An Address by Mr. J. V. Thompson '* To the Members of the 

Zoological Society, and the Zoologists of the United Kingdom in 

general," was read, soliciting such stij)port, by subscription, as may 
enable him to continue, without further loss, his "Zoological Re- 
searches and Illustrations," This Address is printed, together with 
a list of the subjects ot some ot tiie succeeding Memoirs, on the 
Cover of the Foarth Number of the Researches, which was at the 
tame time laid on the table. 

An Extract was read from a Letter addressed by Daniel Sharpen 
Esq., to Mr. Bennett, in which the -^vriter describes the luminous 
appearance of the ocean m observed by him on several nights du- 
rmg his passage to Lisbon. A considerable sparkling was visible in 
the water close under the vessel's side^ particularly in tbe spray 
just thrown off from the bow, and also occasionally when a ima 
broke : it gradually Tanished as the water became quieter. The 
appearance was that of a number of small sparks not brighftar Am 
the smallest stars. When a bucket full of the water was taken up, 
nothing was visible until it was stirred or shaken, when it was in- 
stantly filled with spangles, which disappeared as the water settled: 
the most elegant etiect was when the waves ur spray broke over the 
deck, which then became covered with stara for a few minutes. Mb 
Sbarpe states that he collected a great quantity in a glass, iind eaa*- 
mined them carefully with a microscope the next morning, in the 
expectation of observing minute Crustacea, &c., to which the ap» 
pearance he describes has frequently been attributed. He could, 
however, detect nothing but an abunUance of small fibres and shreds 
of, apparently, auimai matter, and did not find even one entire aniuial. 
Hence he is disposed to Infer that, in some instances at least, the 
phosphorescence of the sea arises from the quantity of particles of 
dead fishes dec. always floating on its surfooe ; although he con« 
fesses himself unable to explain the reason why these thine only 
when the water is disturbed. 

It was remarked that Commerson and others have attributed the 
phenomenon described to the putrefaction of animal matters : and 
M. Bory de St. Vincent has deoared that marine ammalctda take no 
share in It. Sir Joseph Banks, Dr. Macartney, and others, on the 
contrary, have referred it to the presence of marine animals, prin- 
cipally Crustacea ; and the existence of such, as the cause of this 
appearance, has been recently insisted on by Mr^ J. V. Thompson. 
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Dr. MacCulloch has also attributed it to the latter caustf; and 
states that every marine animal that he has examined is luminous. 
Assuming the observations of M. Bory do St. Vincent and those of 
Dr. MacCulloch to be equally correct in the instances which fell 
under tbeir notice, it is worthy of inquiry whethor ftnj, and what, 
diiferencee exist in the luminosity of the ocean, when it is occasioned 
by marine animals, or when it is owing to other causes. 

Mr. Yarrell exhibited a femnlc of the common frame Fowl which 
had assumed the plumage of a raale. The dull brown colour of 
the breast was varied by an intci mixture of the jet black pliuiiage 
peculiar to the male ; the feathers of the neck and those ua the sides 
of the tail were lung, slender, hackled and bright in colour; all the 
tail feathers were more or less curved; and the spurs were half an 
inch in length. This bird veiy closely resembled the representation 
attached to Dr. Butter's paper on this subject in the tliird volume 
of the " Memoirs of the VVernerian Society." A portion of the 
body of the bird was also shown, the disease of the sexual organ 
pointed out, and its appearance contrasted with preparations of the 
same parts firom healthy birds. The cause of this change in the 
external character is fully detailed in John Hunter's ** Animal Eco- 
nomy," in the Wernerian Memoirs before mentioned, and in a paper 
by Mr. Yarreili published in the Philosophical Transactions" for 
1827. 

• Mr. Vigors resumed the exhibition of the birds from the Hima- 
layan Mountains, which he had commenced at the Meeting of the 
8Srd Not*; and namnd and characterized the following apparently 
new species: 

Alcedo gottatus. Ale, cristatus, supra atery macuUs rohmtUs 
a! bis guttalim notMusi sukus aUnuf eolU iaieribus jpedonp^ 
atro maculatis, 

8tatura Ale. maximi. 

MusciPETA PRiNCEPS. Musc, capite, coUo, dorso summo, alis, 
redridtusgue duahus medm nigri$ ; corpore inferiori, dorto tmo, 
Jascia kda alarum, nuicidu p(miM remgttm seeundariamntf rec-- 
tricibusque lateraliius mtranHo'Coccmeii $ rottfojwiiaru 
Longitudo circiter novem' lincias. 

Lanius ERYTRROPTERUS. Mas. LoTi . nucha dorsoque griseis ; 
capite supra, alls, cauddque atris; corpore subtus^ Urigu superci- 
liari, remigumqtie apicibua albis ; ulis maculd lata rubra notatis. 

Foem. Q^nte grtseo; dorso, aUSf nebrioUnaqne virescadMioaceo 
notaiis ; hariim apicibus fitsm* 

Statura Lan. Collurionis. 

Parus monticolus. Par. capite, collo, pectore, abdomine medio, 
alts, rectricibusque atris; genarum macula lata nuchalique parvd, 
te^iinum remi^um secundariarum rectricumque apicwus^ et re- 
mtgum primartarum rectricumque lateraUum pogordis esitthm 

' mnsg abdominis bderUfusJia'm, 

Statmft panic minor Par, majori, 

Parus xanthogents. Par, capite cristato, guldf pectore, abdo' 
mine medio, striga tdrinque adk, soapidarum maeuHSf alts, cau' 
Vol. 9. No. 50. Feb. IbSl. U ddque 
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d(^ue atrh, hh albo notatis ; dor.u) i^capidanhusque virescenii- 
gri'^eis : gems, strigd iupercUian, macula nuchalif abdominisque 
lateribiis Jlavis, 
Statura prscedenttf* 

pARVS MBLAMOLOPHUS. Par. griseut / capite mifato pedort^ 
que airitg gmarumy nuchas Ugmmumque alarum macuht tUbit; 

remigibns rectricibusque fuscis ; maculS tub alis rufA* 
Statura Par. ntro paulo minor. 

Pabus erythrocephalus. Par. supra pallide brutmescenti-ca' 
nuSf sublus ru/csceiiti-albus ,* ^uld, strigd superciliari, rectricum* 
que laterMm pogonm exfemu attis ; capite supra rufo ; strigd 
laid per octdot adnucham estendente^ikoraciquie airis. 

Statura Par, pendidini. Linn. 

Fringilla rodopepla. Fring supra brunnea ; capitCy nuchdy 
• don^oqiie Hncis ^fuscis rosaceoque nitore nntntis ; striga utrinque 
superciliari, gu'ldf thorace, mcundis alarum, uropt^gio, corporeque 
subtus rosaceis. 
Longitudo circiter? uncias. 

Fbingilla rodochroa. ^ring> tupra brunnea ; capite, nuchif 
donoque Unm Juscis, illo rotaeeo iinctis ; Jronie, drigA utriu' 
que superciliari, guUiy pectorCt cwpora suitatt uropygioque roia- 

ceis ; alis immaculatis, 
Longitudo circiter 5^ uncias. 

CAiiuuELis CANICEPS. Card, brunnescenti'Canus ; alis cauddque 
nigris ; eircuh angatto Jrontem ricfum gidamque dreumdngenie 
eocdneo ; fasdd aUirum aurea ; thorace, maaUii paueit sdarum, 
uroj^ffjfiot abdomne imo, crisso, rectriam eslemarum pogonOi 

intrrni'^, tvedinnnvque apicUnu aUds, 
Statura Card, communis. 

Picus HYi'ERYTHRUS. Mas. Pic. corpore supra nigro, aJbo-ma- 
culato, subtus rufescenti'badio ; capite crissoque coccineis ; strigd 
Utrinque per oculos extendente alba ; mandibtd& superiori nigrd , 
inferiori albd. 

Fcero. CapUe nigro albo4ineaio* 

Statura Pic. medii, Linn. 

CoLUMBA LEUCONOTA. Col. cdpife canescenti-atro ; crisso cau- 
ddque nigris ; nuchd, corpore subtus, dorso medio, caudceqiie Jas- 
cid laid medid, albis ; tegminibus alarum vinaceo-canis ; dorso 
siqferiori teanalttributqw brunHaeaU^^ rmigibus^Jatem' 
que alarum hrunnescenti-Juuit* 

Statura Col. Palumbiy Linn. 

Otis ihmalayanus. Ot. niger ; alis alhis ; dorso medio sca^ 
pularibusque pcdlido-rit/o brunneoque variegatis ; dorso imo pal* 
Udo-n/Jb tinaulatim spar so ; crista coUique plumis anterioribut et 
poster ioribus confertis, elongaiis. 
Mr. Vigors exhibited a living specimen of a new tpectet Ground 
Parrakeei, which bad lately been added to the Society*! Menagerie. 
Its native place was not ascertained: but fronn the more graduated 
form of the tail am\ the plumbeous colour of the bill, it was conjec- 
tured to have belonged to some of the Au«traliaQ islanda the Par- 

raieett 
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rahets of which are dtttingunhed by these characters from the 
allied groups of the same genus Platycercus of the Australian con« 
tinent. The lively and active gait of this bird, as distinguished from 
the slow and ch'mbing motions of the Parrots in general, was 
partictilarly noticed. Its colour was a uniform green without any 
markings. It was named and characterized as 

Plattcbkcvs ukicolor. Hat. corpore viridi eoneohrt ; rottro 
bast jphmieOj apice ni^o, 

Mr. Vigors also exhibited a specimen c«f the lineated Pheasant 
of Dr. Latham [Gen Hist., vol. viii. p. 201. sp. 14.] which bad 
lately been received from the Straits of iMalacca. The bird ac- 
corded accurately with Dr. Latham's description, as communicated 
to him by Dr. Buchanan from a living specimen in an aviary in 
India, and afibrded evident proof of being a distinct and strongly 
marked species. It may be characterized as follows: 

Phasianus lineatus. Lath. MSS. Phas. supra cano-grisetts ; 
Jasciis gracilibus nigris undukdus ; rnpife, crista elongatd, gtil&t 
coUo anieriori, corporeque infra nigris ; abdominis laterum plu- 
mis in medio lineis gracilibus albis notatis ; caudd albo nigroque 
unduhOm tpand, 

A large collection of InseetSt of varioas orders* {presented to the 
Society by Dr. Leach, was exhibited. It was chie6y formed in 
the neighbourhood of Rome and Florence ; and notes were ap- 
pended to the greater number of the species, indicating the precise 
incnlity of each, the time of its appearance, its food, comparative 
rariLv, Sec. 

The attention of the Committee having been directed to that 
IMurt of the Minutes of the Council which referred to the prepara- 
tion of a Report on the animaJs which It was desirable for the So- 
ciety to import : 

It was resolved. 

That Sir Thomas Phillipps, Mr. Viyrors, Mr. Owen, Mr. Cox, and 
Mr. Bennett, be requested to prepare, for the consideration of the 
Committee at its next Meeting, a Report on the animals for the 
importation of which the Council should be recommended to take 

measures. 

The following Resolution was also submitted to the Committeei 

and adopted : 
Resolved, 

That Mr. Morgan, Mr. Yarrell, and Mr. Vigors, be requested to 
prepare a series of questions on points relating to the generation, 
gestadon, parturition, and suckliuff of the Kangaroo, in order that 

the same may be submitted to the Council, with a request that 
directions may he given to the Superintendents of the Society's 
establishments to obtain iaformation thereon. 
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XXVI. liUelUgeiice and Miscellaneous Articles, 

ON THE SPONTANBOUS INFLAMMATION OF POWDBUED CHAR- 
COAL. 

MAUBERT, colonel of artillery, has maUe numerous experi- 
• raenU'OQ the above subject : he states that charcoal when 
very finely powdmd has the appearance of an unctuous liquidi and 
occupies only one third the space of sticks of charcoal of about 

six inches long. 

In ibis state of division, it absorbs air rauch more rapidly than 
when it is in sticks ; still however the absorption goes on slowly, 
requiring several days for conapletion; it is accompanied with the 
disengagement of heat, which is to be regarded as the true cause 
'of the spontaneous combustion of the charcoal ; the beat is equal 
to about S50P of Fabrenbeit. The inflammation occurs towards the 
centre of the mass, at about five or six inches beneath the surface ; 
the temperature is constantly higher in this place than in any other ; 
there must consequentl}' exist towards the edges of the mass a de- 
scending current of air, which lends towards the centre, and be- 
becomes vertical, without penetrating towards the lower parts of 
the mass, wbere the temperature is but little raised. It is on tbit 
account that a portion only of the charcoal appears to produce the 
pheenomcna ; the remainder serves as an isolating substance, and 
preserves the heat in the centre. 

The variations of the barometer, thermometer and hygrometer do 
not appear to have any sensible influence upon the spontaneous in- 
flammation of the charcoal ; if such influence exists, the experi- 
ments have not been sufficiently multiplied to prove it. 

Black diarcoal, strongly distilled, heats and inflames more rea- 
dily than imperfect or slightly distilled charcoal. 

The black distilled charcoal, w hich is the most inflammable, ought 
to be in masses of about 60 pounds at least, that spontaneous in* 
ilanimation may take place; with less inflammable charcoal the 
inflammation occurs only in larger masses. In general tibe inflam- 
mation occurs more certainly and readily, as the time is short 
between the carbonization and powdering. Air is not only necessary 
for the spontaneous inflammation, but there must be free access of it 
at the surface ; the weight which the charcoal acquires to the mo- 
ment of its combustion, is derived not merely from the privation of 
air, but partly to the absorption of water. Durinir trituration the 
air tiodergoes no change from the charcoal ; nor does It suffer any 
up to the moment of iu inflammation. 

Sulphur and nitre, added to the charcoal, take away its property 
of inflaming spontaneously ; still however there is absorption of air 
and heating ; and altliough the increase of tem^ierature is not very 
great, it is prudent not to leave these mixtures in too large masses 
alter trituration.— ./Inn. cfe Chim.y 6epl. ibiiO. 
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ON PURE IODIC ACID AKD TOE DETECTION OV THE VEGETABLE 

ALKALIES. 

M. Serullas hat foand 

let, That when perchloride of iodine is mixed with water, there 
results iodic and muriatic acid from the decomposition of'the water 

*2nd, That the solid perchloride of iodine, previously slightly 
washed with water, or still better with a soiutiou of the perchloride, 
when mixed with sther or concentrated alcoholj, it tuddenly con. 
vetted, by the elementt of water, into muriatic acid, which remaiot 
in eolation, and very pure iodic acid, which it precipitated, on ac- 
count of its insolubiUty in alcohol. 

3rd, Thnt oxide of silver, agitated in proper quantity in a solution 
of perchloride of iodine, seizes only the muriatic acid, leaving free 
and pure iodic acid in solution. 

4th> That Iodic acid (and the tolution of perchloride of iodine, 
on account of the iodic acid which it contains, producet the tame 
efiect) combine! rapidly with the vegetable alkalies, forming very 
acid compounds with these bases, which are almost insoluble in 
concentrated alkohol ; this affords a method of discovering very 
small quantities of these alkalies in solution in alcohol, which is a con- 
dition in which it is easy to place them. — Ann.de Chim,, SeptASSO* 



PAHA-TARTARIC ACID. 

M. Dulong communicated to the Academy of Scieneet a letter 
from M. Berzelius, relating to several chemical compoundt, which 
are perfectly similar to each other in the nature and proportion of 
the elements of which they are composed; but are very different in 
their physical and chemical properties. M. Berzelius has paid par- 
ticular attention to the new acid which M. Gay-Lussac has met 
with in tartar, and which hat been called Thannic acid; M^BenEeliut 
thowt that this acid, which possettes very different properties from 
tartaric acid, gives by analysis a perfectly similar composition. It is 
also well known that common phosphoric acid, and that which has 
been recently calcined, and which has been called pyrophosphoric 
acid, offer very considerable differences in theu properties; it is also 
the same with stannic acid (deutoxide of tin), accordingly as it is 
prepared treating tin with nitric acid, or by decomposing the 
deutochloride, or fuming liquor of Libavius. 

M. Berzelius, in order to connect all these observations, proposes 
to call those bodies iso77}eres (of equal elements) which possess the 
same composition, and to add the ( li Lck preposition para to that of 
the two bodies which occurs must rarely, and is ubtamed with most 
difficulty ; — ^tbut common phosphoric acid wUl be termed simply 
phosphoric acid, and the pyro-pnospboric willlie termed parapphot- 
phoric, and we shall have also tartaric acid and para-tartarlc acidi 
Stannic acid and para-stannic ucid^—Joum, de Pharm, Oct, 16S0. 



ON THE CHLORIDES OF IODINE AND THE DETECTION OF THE 

V£(vETABL£ ALKALIES. 

M. Serullas lately read a memoir on the above compounds baiore 

the 
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the Academy of Sciences, in which he states that die perchlo* 

ride of iodine, when put into water, suddenly decomposes it, and 
occasions the formation of iodic and muriatic acid. When it is 
put into alcohol the same effects are produced ; and as the iodic acid 
is insoluble in alcohol, its action alfords a ready method of separat- 
ing the two acids ; the iodic acid is deposited in the state of a co- 
lourless crystalline p nvder ; iodic acid is one of the most sensible 
reagents for detecting the presence of the vegetable alkalies, with 
which it combines to form compounds of very little solubility, so 
that, according to M. Serullas, the hundredth part of a grain of the 
alkflJi may be detected. These compounds, when dried, detonate 
Strongly if heated much above the temperature of boiling water. 
— Globe, Nw. I IM. 

CHLORIDE OF GOLD AND POTASSIUM^ &C» 
M. Berzelius finds this salt to consist of 

Chloride of potassium . . 17 52.^ 

Gold 46-800 

Chlorine 25050 

Water 10*625 



100-000 

This salt cr^-stnllizes sometimes in striated prisms, truncated at the 
-extremities, and sometimes in hexagonal plates ; the colour is yellow- 
ish-orange, and the crystals effloresce very readily in dry air. 
The chloride of gold and sodium consists of 

Chlondeof sodium. . . 14*466 

Chloride of gold 76002 

Water 9*532 



100*000 

This salt crystallizes in prisms of an orange-red colonr ; it does not 
pRft with Its water of crysfallization withput at the same time losing 
chlorine. — Ann, de Chim., SepL 1 830. 

VAUQUELIN'S process foe obtaining CBItOMtI7M, 

When an attempt is made to procure chromium by employing the 
oxide and charcoal* the operation never succeeds well, whatever may 
be the degree of heat to which the mixture is subjected. The chromic 
acid is more readily reduced than the oxide, antl 72 pnrts yielded 24 
parts of metallic chrorainm. The muriate of chrome i > ihat which suc- 
ceeded beiit. and in the following manner: — Treat chromate of lead in 
fine powder with 4 or 5 times its weight of muriatic acid, until it is per- 
fectly dissolved ; then evaporate to dryness and dissolve the muriate 
cS chfipme by alcohol* that there may be no chloride of lead. 

Evaporate again at a moderate temperature , to the consistence of a 
syrup, and make it into a mass with a sufficient quantity of oil and a 
little cliarcoal, to miike it into a paste ; put it in a small crucible, in- 
closed in another crucible filled with charcoal powder^ and heat it in 
a good forge fire fur about an hour. — Ibid. 

CARBURST 
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CARBUKET OF SULrUL R NOT DHCOMPOStD BY KLEC'l KICITY. 

According to M. Wdhler, the black deposit on the sides of the 
tubes, which M. Becquerel supposed to be carbon derived from the 
decomposition of carburet of sulphur by electricityi is merely sulphuret 
of copper produced from the sulphur in the sulphuret of carboD.* 
Poggendorfs AwMlen, Brewtter*9 Journal, Jan. J 831. 

INrLU£MCB OF THE AURORA BOREALIS ON THE MAGNETIC 

ISIEEDLE. 

Mr. Sturgeon has mentioned, in his paper on the Aurora Borealis 
of Jan. 7th, a.s witnessed at Woolwich {p. 128 of our present Number), 
that he could not observe the slightest change of direction or disturb- 
ance in the magnetic needle, during the display of the Aurora. At 
this is a subject of much importance, we deem it improper to publish 
this result, without stating, at the same time, that M. Arago, at the 
Observatory of Paris, wns also engaged on the evening of the 7th, in 
observations on both the horizontal and the dipping-needle, during 
the appearance of the Aurora ; and that he found the former to be de- 
ranged 1° 6' 47" by the influence of that meteor, and the latter the 
enormous quantity of 21', the ordinary diurnal variation of the dip, at 
tills season, scarcely exceeding 1'. An account of M. Arago's ob- 
senrations will be found in the Le National of January 12th. 



NnnOUS ATMOSPHERE OF TlRHOO'l . 

Tirhoot is one oi the principal districts in India for the manufacture 
of saltpetre ; the soil is everywhere abundantly impregnated with this 
substance, and it floats in the atmosphere in such quantities, that 
during .the rains and col^ weather it is attracted from thence by 
the lime on the damp walls of houses, and fixes there in shape of 
long downy crystals of exceeding delicacy. From damp spots it may 
be brushed off every two or three days almost in basketsful. In con- 
sequence of all this, the ground, even in hot weather, is so damp, 
that it is extremely ditiicuit either to get earth of suiiicient tenacity 
to make bricks (the country being quite destitute of stones), or, 
when made, to find a spot sufficiently solid to sustain the weight of 
a house. £?en with the greatest care the ground at last yields, and ' 
the saltpetre corrodes the best of the bricks to such a degree, that the 
whole house gradually sinks several inches below its original level. 
Houses built of inferior materials oF course suffer much more; one, 
of which the inner foundations were of unburnt bricks, absolutely 
fell down whilst I was at Mullye, and the family in it escaped almost 
by miracle. My own house, which was not much better, sank so 
much, and the walls at bottom so evidently giving way, that I was 
compelled with extreme expense and inconvenience, to pull down 
the whole inner walls, and build them afresh in a more secure man- 
ner. From the same cause a new magazine which Government di- 
rected to be built, with an arched roof of brick-work, was, when 
complete, found so very unsafe, that it was netsessair to demolish 
it entirely, and rebuild it on a new plan, with a roof of tiles. In such 
a soil it will easily be concluded that swamps and lagoons prevail 
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very mnch, of course, motliy during the rains, and till the .sun ga- 
tbers puvver in the hot weather; and, in fact, what has been above 
fio much iD$»ted on, at 'to the two contrary aspects of' the country 
with respect to v^get8liaD|inay» by a conversion of terms, be equallpr 
appiied to the water on itssurfiice. In the cold and dry weather it is 
comparatively scanty; in the rains it is superabundant : and as the 
rivers in this district are frequently found to change their situa- 
tions, so, through u long course of time, it has resulted that hollow 
beds, being deserted by their streams, become transformed into 
irtiatt during the rains, assume (he appearance of extensive lakes, 
but in dry weather degenerate into mere muddy swamps, overgrown 
with a profusion of rank aauatic vegetations, particularly the gigan- 
tic leaves of the lotus, and swarming with every tribe of loathsome 
cold-blooded animals. Some of" tlierfe lakes, during the height of 
the rains, communicate with their original streams, and thus under- 
go a temporary purification ; but otheri receive no fresh supply ex- 
oeptfrom the clouds, and of course their condition is by much die 
worse. Some of the conversions of a river-bed into a lake have 
occurred in the memory of the present inhabitants, or at least 
within one descent from their ancestors — Tytlcr on the Climate of 
Multt/Cj in Tram. Med, Sf Phys. Soc. 0/ Calcutta, vol, iv, — J ami" 
sons Journalf Jan. IHSl. p. 177. 



ON THE OCCURRENCE OF CHALK-FLINTS FN BANFFSHIRE. BY 
JAMKS CHRISTIE, ES(^., SEC. TO THE BANFF INSTITUTION.* 

Some time ago I took the liberty of submitting for your inspec- 
tion specimens of a quantity of flints found scattered and mixed 
with the water-worn stones and shingle along the shore of Boyndie 
Bayf , to the westward of Banff, and to state, that flints of a simihur 
description are oocasionaily found to the eastward as fur as Peter- 
head. I had not seen any organic remains in the flints of this part 
of Scotland, to enable me to form an opinion as to their being of the 
chalk formation I . Since tliat time I have met with abundance of 
flints on the hill or rising ground between Turifl^ and Del^aty Castle. 
The sorfface of the groond there is irrecular, rising occasionally into 
hilloeks, and sinking into hoUows« fitted with bogs and swamps. 
These biUocks are composed of a conglomerate or pebbly man, 

i * At p. 3d 1 of the last vaiume uf this Journal, we noticed Mr. Christie's 
d'joovery of iltnta 00 the shore near Bsalt-— frfir. Bdhb. New Pkil Joum, 

f The fllots sent me Amu Boyndie Baj are of the (tame deftcriptioa with 
those found near Del^aty. They contain traces of xoopbytic eigsnic re- 
nuunt. — Mdit. Edhtb, New Phii, Joum, 

!^ Some years ago, white examining the geognosy of the vicinity of Peter- 
head, our attention was directed to the chalk-flints found in that neigbbouf^ 
hood, by prpv]nt]s information. We traced them extrr.ditic^ over several miles 
of country, and frequently imbedded in a reddish cl uy, resting on the granite 
«l the district. These &tut8 contain sponger, alcyonia, echini, and other fos> 
•Us of the cbalk-fliiil:, thus proving them to belong to the challc iBraatam^ 
which itself will probably be found in soBie of the hoUoWS in this psit of 
Qeoiiuid^MdU. MdtMt^, Nmi FhiL Jowm, 

having 



Digitized by Google 



InieUigenee and MisceUaneom /Articles* IBS 



having a base orground of white or gray colour, and apparently com- 
posed of decayed felspar, and very mioiite scales of mica or talc, 
or both^ in which are imbedded rounded pebbles of grayish-whice 
traoducent quartz-rock. The quartz-pebbles are from the size oC 
8 pea to that of a hen's egg, Tnis conglomerated mass is here and 
there alternated with or traversed by a white quartzy sand, 
with scales of mica. The whnle conglomerated mass is mixed up 
with flints of various sizes and i'onns. 'i he flints are yellow, brown, 
and gray, more or less transiuceut, utten enveloped in a white sili- 
eeous opaque crust, and containing organic remains principally of 
sponges or atcyonia. In some flints the centre is hdlow, and the 
wails of the cavity lined with calcedony. One of the hillocks hat 
been opened to the depth of about fifteen or eighteen feet. The 
quartz-pebbles become tnore translucent the deeper the pit is open- 
ed ; and the flints, wiiicii, at the surface of the ground, are generally 
ot a brown colour, exhibit other tints in the interior of the bed. The 
hollows between the hillocks are destitute of pebbles sihd gravd^ 
and have a clayey bottom. The direction of the hollows appears 
in general to run east and west. These hollows' may perhaps 
have been scooped out, and the beds containing flints and peb- 
bles of quartz carried ofi' by some of those mighty inundations which 
have more than once swept over the face of nature. 

As Lo the extent of the deport, I can say but little : in one di- 
rection, I have traced it for nearly a mile, occasionally interrupted 
by the hollows. The point where the specimens were taken up is 
about half a mile distant from another patch, through which the 
ditcli 1 formerly mentioned has been cast At that point, also, the 
flints and quartz-pebbles, nnd other deposits, arc t!ic same as those 
already mentioned, i lie spnt where these deposits are found is in 
the interior of the country, about ten miles from the sea, and is the 
highest ground in the neighbourhood. I have not been able to as- 
certain the depth of the bed, as the pit filled with water on digging 
down, and the water became thick with the clayey or chalky matter. 
The workmen, however, told me, that further down the hill they had 
met with a bed of white clay, and they believed the deposit of peb- 
bles, flints, &c. rested on it. 

I have never seen the clialk-iormations, but, as I understand it, 
this deposit has many features of its upper strata. The flints are 
abundant throughout the whole, and I found them on the surface 
at a mile distant from the hillock where the specimens were taken 
&pm*, ^Edin, New Phil, Joum,, Jan Ad^U 

♦We trust Mr. Christie, and other memhers of the T^anff Institution, will 
continue their researches in regard to these flints ; for pij:jdibly the chalk- 
formation itself may be found m tUu in this part of Scotland.— Mf. 
EM.NewPMLJ&um. 
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NEW SCIENTIFIC BOOKS* 

Just Published. 

Account of the ** Traits siir 1e Flux el Reflux de la Mer,** of 
Daniel BernouilH ; and a treatise on the Attraction of Ellipsoids. 
By J. W. Lubbock, Esq. F.R.S. 

In the Press. 

A Geological Manual ; by H.T. De la Beche, F.R.S. &c. Id one 
volume, with numerous wood-cuts. 
The Utility of the Knowledge of Nature considered ; with refe* 

rence to the introduction of Instruction in the Physical Sdencea^ 
into the General Education of Youth : comprising, with many addi« 

tions, the details of a Public Lecture on that subject, delivered at 
Hazelwood School, near Birmingham, on the 26th of October, 
18S0. By E. W. Brayley, jun. .A.L.S., Lecturer on Natural Philo- 
sophy and Natural History, and Teacher of the Phy&ical Sciences in 
Hazelwood School. 

Preparingfir PuhUcalion^ 
Mr. MacCuUocb, Professor of Political Economy in the University 
of London, is preparing for publication, a Theoretical and Practical 
Dictionary of Commerce mid Commercial Navigation. In one large 
volume, 8vo, with Maps, &c. 



THE COMET. 

ExtracU of CommumeaHans from. Mr, Heraptdh and Sir J, SoM 
to the Editor qf The Times, Jan, *^, ^th, and 29«A. 

On the 7th, at 6^ 30"" A. M., it was in 264^ 1 1' right ascension, and 

12° 33' south declination, from my observation. On the 9th, at 6'*47"* 
A. M , it had 261° .59' right ascension, and 12° 1' south declination, by 
the observation at Kensin:^ton Observatory j and on the 18th 1 found 
it in 252° 18' right ascension, and 9° 2' south declination, at 5*^ 43"" 
A. M. The time was apparent or solar in each case. On the /th the 
head was white and brilliant, with a tail of between 1° and 2° at Cran- 
ford, and the comet equalled, as I conceived, stars of the second mag- 
nitude. To Sir James South, on the 9th, the head was very luminous^ 
and the tail about 1° long | while to Mr. J.T., near Liverpool, on the 
1 2th, the tail seemed 2°, or, as he informs me by letter, probably 3° 
long, the head being bright and the nucleus well defined. On the 
18th the head appeared to me much less and more confused ; but the 
tail had extended in length to full 3"^, and was much more apparent. 
At these several epochs it was about 25^, 29^ and 47^ distant from 
the sun. 

From all these circumstances, it appears that the apparent motion 
of the comet is retrograde ; that it crossed the ecliptic about the lat- 
ter part of Capricorn, and is proceeding by a path rather concave 
towards the north, between the stars nnd c Ophiuchi, passing tothe 
north of the former, and about 2^ to llie south ot the iaUer, which it 
will reach on the 28th tnst. ; that its apparent motion is decreasing, 
and will probably before long cease, and at length become direct j 
that the oomet has approached nearer to the sun, and most likely to 

the 
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the earth too ; and though its motion is now increasing towards the 
north, in all iirob ibiiity it will finish by declining towards the south. 
From lU great elongation, it would seem the true path of the comet 
it without that of Venus, and that it is either between us and the sun^ 
or on the other side of the sun. In the former case, its real motion w 
direct, in the latter retrograde j but judging from the appearance of 
the body, I should think it is between us and the sun. 

Whether this be the comet said in the Morning Herald to have been 
predicted by the Chinese, or that of 1770, which Mr. J. T. im.igines 
it might be, or indeed any one of the comets which have yet appeared^ 
the present observations' are not saiBcient to determine. However, 
its great elevation above the ecliptic, and its long train, which mark it 
for a comet of a long period, are not, I conceive, favourable to an iden« 
tity with that of 1770. 

On the 7th I find it was south about 20*» 2 1'" A. M., and rose about 
20' after 5 j on the 18th it was south 10' before 9, and rose at about 
3'S after 3 j on the 30th it will be south about 8' after 7, and rise 
about half-past 1. Its place on the ISth differed, I see, only 13' in 
right ascension, and about half a degree in declination, from the place 
it should have had by my computations from the observations of Sir 
James South and mvself on the 9th and 7th. Should it therefore 
proceed as it has, on the 25th, it will be in about 244° 4ds right as- 
cension, and 6°4ds south declination : and on the 30th, in 239° J 
right ascension, and 5° south declination : hence it may be easily 
found. Since the 18th I have not seen it. 



Jan. 26. — I this morning saw the comet for the last time I expect 
that I shall see it It is diminished in splendour wonderfully since the 
18th. At that time it was beniitifnlK- brilliant, but a little after 5 this 
morning it was totally invisible to the naked eye. The great light of 
the moon, no doubt, had some influence in this ; but at C, and a 
quartet after, when the moon had been for some time down, it could 
be seen by the eye at intervals only, and then as a very small star, 
destitute of any of tlie appendages of a comet. Even when viewed 
through a telescopes with a power of about 30, both before and after 
the setting of the moon, it merely exhibited a nebulous appcnrnnce, 
without, as fiw as I could discover, any tail or well -defined nucleus. 

From these circumstances it may easily be imagined, that it vvas 
impossible to ascertain its place by the sextant. As far as I could 
judge, it was very little to the right of a straight line joining e Ophi- 
uchi) and 17 or v Ophiochi, by Bode*s Catalogue. It seemed to be 
better than one-third of the distance of these stars from v, and not 
far from, but to the right of, a small star, I believe 16 Ophiuchi, wliich 
appeared in the field of the telescope. Its position appeared not to 
differ from the place my computation would have given it, except that 
1 thought it was more to the south. 

It is, however, evident that this body will no longer be a subject 
for even tolerably good instruments, but must be left to such powerful 
means as are possessed by the fixed observatories. One thing which 
surprises me iSy that in so short h period as 19 days it should have 
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had such unaccountable changes. On the 7ih it was a brilliant cornet, 
with a tail of from 1°. to 2*^, on the 12Lh from 2" to 3^, on the 18th 
ttt least 3% Hnd by the S6th it had sunk to a tailless and almost u«- 
discoverable star. This excessively rapid rise aad diminutioB of 
splendoor is> to the best of my knowledge, a novelty in astronomy, 
and I presume must nrise from some peculiarity in the comet's path 
round the sun, relative to that of the eartli. It is therefore to be re- 
gretted that the weather has been so unfavourable as to preclude our 
daily tracing its successive and perhaps singular gradations. 
' I ^should now imagine this body must have passed its peribdion for 
some time, probably before my second or even my. first obscrvatioti. 
In this case the greater apparent length of its tail on the 18th may 
have been owing to its greater elevation above the plane of the eclip- 
tic. Howpver, 1 am anxious to know what has been seen of this body 
jDn tlic C otitment J they have most likely had better opiioi tuuities of 
seeing it further south than we have had. John Hj^^uafayh. 

The following is from The Times of Jan. <!9 : — 
- «• It was observed here on Wednesday and this mornings. On 
1die former occasion, it might, by a person knowing well where to 
look for it, be with difficulty detected by the unassisted ejre; this 
morning, certainly not. In either instance, under very shgbt illo> 
inination of the field, it became invisible. 

" At 14'' IG"* 38" sidereal time of Tuesday the 2.5th, its right 
ascension was 16'* H 46^ and ^^,ths ; and its southern declination 
was 6° 36'" and 6"; whilst at ai ' 16' and iVths, sidereal time 
of yesterday, the 27th, its right ascension was 16** 4" 6' and i^ths ; 
and its southern declination 5** 45" and 34*. Hence Its daily dimi- 
nution of right ascension, in time, is about 5^ 20^ and of southern 
declination about 25" 15*. J. S." 

Observatory, Keasingtoo, Jan. 2%, 1831. 
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OccuUations of Planets and fixed Stars 6i/ the Moon, in February 
188 1 . Computed Jbr Greenmch, by Thomas Hbmdkrson, Esq. ; 
and circulated by the Astronomical Society* 
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LIST OF NEW PATENTS. 

To J. Revere, Weybridge, Surrey, M.D. fur u new mid improved 
method of protectiog iron chain cables, ironboUefs, and iron tanks^ 
from the corrotion produced upon them by the action of water.--7- 
Dated the 27th of November 1830. — 2 months allowed to enrol spe- 
cification. 

To W. Church, Haywood House, Wiir\vick«;hlre, t ^tjuire, for certain 
improvements in apparatus applicable to [)i o}jLl!inp: boats and driving 
machinery by the agency oi steam, parts oi wiueli jaiproveuients are 
aho applicable to the purposes of evaporation. — 29th of November. 
— 6 months. 

To R. Dalglish, junior, Glasgow, calico-printer, for improvement 
in machinery or apparatus for printing calicoes and other fabrics.^ 

6th of December. — 6 months. 

To H. Blundell, Kingston-upon-Hull, merchant, for improvements 
in a machine for grinding or crushing seeds and other uleaginuus sub- 
Stances, for the purpose of abstracting oil therefrom^ and which ma- 
chine, with certain improvements or alterations, is applicable to 
other useful purposes. — 6th of December. — 6 months. 

To R. Edwards, Dewsbury, Yorkshire, leather- and flock-seller, for 
an improvement on, or substitute for, et^uss, sand, emery, and other 
scouring-paper or substances. — 6lh ut December. — fi months. 

To S. Brown, Billiter-square, London, commander la the Royal 
Navy, for certain improvements in the means of drawing up ships and 
other vessels from the water on land, and for transporting or mooring 
ships, vessels, and other bodies, on land, from one place to another. 
—6th of December. — 6 months. 

To J. G. Lacy, Camomile-street, London, gun-manufacturer j and 
S. Davis, East Sraithfield, gun-lock maker, for a certain improvement 
or improvements in the construction of guns and fire-arms. — 6th of 
December. — 6 months. 

To J. Dixon, Wolverhampton, and J* Vardy, of the same place, 
for certain improvements in cocks for drawing off liquids. — 13th of 
December. — 2 months. 

To T. M'almsley, Manchester, manufacturer, for improvements in 
the manutacture of cotton, linen, silk, and other fibrous substances, 
into a fabric or tabrics .ipplicable to various useful purposes. — 13Ui 
of December. — 6 months. 

To W. Needham, Longour, Staffordshire, gentleman, for certain 
improvements in machinery for spinning, doubling, and twisting, silk 
and other fibrous substances. — ISth of December. — 6 months. 

To S. Parlour, Croydon, Siirrcy, g-entleman, for certain improve- 
ments on lamps, which he denominates" Parlour's Improved Table 
Lamps. — I3tii of December. — 2 montiis. 

To J. L. Benhara, Wigmore- street, Middlesex, ironmonger, for 
certain improvements on shower and other baths. Communicated by 
aferreigner.— Idth of December.— 6 months. 

To R. WiUy, Basford, in the parish of Wolstanton, Staffordshire, 
engineer, for certain improvements in apparatus for propelling^ car- 
riages, boats, or vessels, and for other jpurposes, by the power of 
steam. — i 3th of December.— 6 months. 

Meiioro- 
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METEOROLOGICAL OBSERVATIONS FOR DECEMBER 18S0« 

Gosport: — Numerical Results Jor the Month. 

Barom. Max. 30-45. Dec. 1 5. Wind W.— Min. 28-86. Dec. 9. Wiod S.E. 
Range of the mercury 1'59. 

Mean barometrical pressure for the month ...« S9*607 

Spaces descril)C(J by the risiiii; and falling of the mercury 8*130 

Greatest variation in '24 honrs . — Numher of changes 22. 
Therm. Max. 52=". Dec. 6. Wind S.K.—.Min. 16='. Dec. 24. Wind N. 
Range Sff'.^Mean teinp.of exter. air Sd9*9$, For 99 dB,y with O in i 41-33 
Max. var. in 24 hours 20^'OO.***Mean temp, of spring*water at 8 A.M. 51-68 

De Luc's fVhalebone Hi/gromeier. 
Greatest humidity of the atmosphere, in the morning of the 2!)th ... 92" 
Greatest dryness of the atmosphere, io the afternoon of the £4tb... 60 

Range of the index 33 

Mean at 2 P.M. 74°-4.— Mean at 8 A.M. 80°-8.— Mean ut 8 P.M. 787 
- of three observations each day at 8, S» and 8 o'clodl •«••••••. 78*0 

Evapomtion for the month 0-80 inch. 

Rain in tlie pinvi mteter near the ground 2*430 inches. 

Prevailing wind, N.W. 

Sum m ary of the \\ 'ea i h er. 

A clear sky, 2^; fine, with various modifications of clouds, 12 j an over> 
cast sky without rain, 1 Oj^ ; foggy. 1 ; rain, 5.— Total 31 days. 

Clouds. 

Cirrus. Cirrocumuius. Cirrostratus. Stratus. Cumulus. Cunuilostr. Nimbut. 
18 4 31 0 14 10 18 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 
6| 6i 3 3i H S| 3 6| 31 

General 06wrwi/io«f.— This month has been generally wet and windy, 
and cold from the 10th to the 28th. In the ui<;Tit of the 5th a hard gale 
blew here from the South-east with rain, and there was a considerable de- 
pression uf the mercury in the barometer. At Plymouth serious damage 
was done among the shipping, and many lives were lost during the sue 
fi-omtbe same quarter: many merchant fcmgswere driven on shore, bnuten 
to pieces, nnd their rnrgos destroyed. 

Early in the mornuis of the l/th an inch in depth of snow fell here, 
which disappeared by die evening : there were also sprinklings of snow on 
the followmg morning. 

On tlie i^lst the maximum temperature occurred in the ni^jht, ntul was 
followed by a little rain and wintl from the South-west. In the afternoons 
of the 23rd and 24th it again snowed. The icy efflorescences which accu- 
mulated pretty thick on tlie inside of the windows in the night of the 23rd, 
did not di"^solve during tiie following day, e?en in rooms with fire. A 
Fahrenheit's tlicrniomctcr placed on the ground in the nii^ht of tlie 24th, 
receded to fourteen degrees, and to sixteen degrees in tiie nights of the 
fSM and 25th. There was a diffinrence of twenty-five degrees in the maxu 
nam temperatures of theSiSnd and 24th I which was certainly a very great 
chnni^e in tnrfv ei-jht hours. About this time a lieavy fall of snow took 
place at Luuenck in Ireland, whicli was succeeded by hard frost. In the 
night of the S6th half an inch in depth of snow fell. 

The mean temperature of the external air this year (1830) is a qtiarter 
of a dttree lower than that of the coldest year since 1818. 

The 
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The atmu>L)henc aud meteoric pha^uomena that have conm within uur 
observations tnb month, are one solar and four lunar haloei, nine meteort, 
four rainbows, five aurorac boreales, and ten gales of wind, or days on which 
they have prevailed, namely, t^ o from the North-east, one from the East, two 
from the South-east, two iroiu tiie South, and three from the Soutii-west. 

AuaoBiS BoRSALB8.-^fn the evening of the 11th instant, a bright aurora 
borealis appeared at half-p»st eight, between an opening in a bfack cloud 
in the northern horizon. By 2 A.M. the cloud had dispersed, when the 
atirora was again seen with increased brightnesis, and as a segment cut off 
bjr the horizon, occupied a space of seventy degrees, from which emanated 
several flume-coloured perpendicular columns, some of which were two 
degrees wide, and thirty dct^Teos in altitude. In I nlf an hour after, they 
were succeeded by others, which ultimately exhibited red and purj)le tints, 
with an inclination to the liorizon. Many persons in the country sasv tiie 
aurora about this time, and described it as having a very awful i^ipearanc^ 
from a nnxture of the colours. 

\)it\\. An aurora borealis appeared from 6 till 10 P.M. and extended 
from North-north-east to North-west. Tiie altitude of its arch was about 
eight d^ees, and four meteors appeared over it. 

J3th and 14th. Faint aurorte appeared throughout the nights, much the 
same in height and extent as the one on the 12th. 

25tb. An aurora borealis appeared in tiie moonlight, from seven o'clock 
till after midnight, whose arch of light in the early pm of the night ex* 
tended from North-north-east to West-north-west, and many coloured 
columns]rosc from it. At half-past eleven, coni'^crition", jnst perceptible in 
the lunar light, emanated from the aurora, and it soon alter sunk beneath 
the horizon. 



REMARKS. 

i.o7M/an.— December i. iiazy. 2. Cloudy aud cold. 3, 4. Drizzly. 
5. Fine. 6, 7. Cloudy. 8. Overcast : nun at night. 9. Heavy rain in the 
morning, and at night. 10. Cloudy : clear, with frost, at night. 11. Fine. 
12. Cold and cloudy; at night clear and frosty. 13, 14. lM*ne, with frost. 
15. Fogg^, with slight rain. 16. Foggy in the morning: showers: sharp 
frost at night. 1 7. Sleet. 1 8.CIoudv and cold, with some snow. 1 9. Fine ' 
in the morning : rain,with strong wind at night. iZO— S2.F1ne. 23— >26. Se- 
vere frost, with some snow. 27, 28. Overcast. 29. Frosty : forr in the 
morning : clear at night. 30, Fine. 3 1. Boisterous in the morning: fine at 
night. 

Penzance, — December 1. Fair. 2. Rain. 3. Fair : misty. 4. lair: 
showeis. 5. Fair: stormy : rain. 6. Pair : niin. 7. Fair. 8. Fair: rain. 
9. Rain. lO. Showers, hail, and rain. ^ i . Fair: showen>. 1 2. Showers. 
IS, 14. Clear. 15, 16. Fair. 17. Rain : fair. 18, 19. Clrnr. 
20 — 22. Showers. 23. Showers, hail, and rain. S4, 25. 8novv. 
96. Clear. 37. Showers, hail« and rain. S8, 29. Showers. saRain. 
31. Clear. 

^of/on. —December 1—8. Cloudy. 9, lo. Cloudy: rain a.u. and p.m. 
11. Fine. 19. Snow. is. Fine. 14. Cloudy. 15. Cloudy: fain 

and P.M. 16. Fine. 17. Rain. 18. Snow. 19. Fine. 20. Stormy : rain 
jp.M. 21— es. Fine. '-'4, Cloud}' and stormy ; snow p.m. 25. Cloiuly: 
snow P.M. 26. Fine. 27, 2b. Cloudy. 2 i^. Fine. 30, 31. Cloudy ; suow 
melted. 
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XXVIL Onthe Volatility of Ojcalic Acid, Edward Tuii« 
MBR, M,D, L., Sf E,, Sec. Frafiuor f^Chemivbn^ 

m the Unixfersiiy qf London*^ 

rPHE object of this notice iis to Gommanicate a fewr facts 
respecting the volatilitv of oxalic acid. It is stated in 
chemical works, that when this acid is exposed to the destmc^ 
tive distillation, part escapes decomposition and is sublimed^, 
being deposited as a white sublimate in the neck of the retort; 
liat whetner this appearance is owing to real volatility, or is an 
instance of that sparious kind of sublimation, exemplified in 
the ascent of boracic acid alon^ with aqueous vapour, and in 
the removal of fused cliloride ot silver ^vheii a current of hy- 
drogen gas is passing rather rapidly over its surface, does not 
seem to have been fully determined. Oxalic acid, in conse- 
quence, is not generally regarded as volatile, exc* })r at a tem- 
perature sufficiently high for producing its decomposition. 

Having been accidentally led to investigate this point, I 
found that oxalic acid may be sublimed at a very moderate 
temperature, even so low as 212°Fahr., without undergoing any 
chemical change, except that the common crystals lose two- 
liiirds, corresponding to two equivalents, of their water of 
crystallization. When 6S parts of the common crystals are 
placed in a water-bath, efflorescence rapidly ensues, and* 
17*31 parts, somewhat less than two equivalents, of water are 
expelled. If the effloresced mass is then removed from the 
fire and exposed to the air, it speedily recovers from the at- 
mosphere precisely the quantity of water which it had lost ; 
but if it be still kept in the water*bath, the surface of the acid,, 

* duDmuiHcated by the Aatbor. 
N. S. Vol. 9. No. 51. Mar, 1831. Y instead 
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instead of remaining pulverulent, becomes covered with nu- 
merous minute acicular crystals, and an acrid vapour rises, 
which condenses on cold surfaces in the form of needles. This 
vapour is accompanied with a smnll quantity ofmoisture, which 
completes tlie two equivalents ot water required to be with- 
drawn, in order to constitute the sublimed acid. 

The sublinialion of oxalic acid at '212 , though sullkienL 
both to occasion loss in analysis, and to establish the fact of 
volatility, is too slow for affording a supply of th« sublimed 
acid. A convenient process for this purpose is the following: 
About half an ounce or an ounce of oxalic acid, purified by 
repeated crystallization, is dried in a rather deep evaporating 
basin, exposed on the sand-bath to a temperature of about 350^ 
or 400° Fahr.: as soon as sublimation commences, the vessel 
should be covered with a layer of smooth filtering paper, on 
which is laid a fold of common blotting-paper, and both are 
pressed tight upon the edge of the basin by means of another 
and somewhat larger capsule, placed with its convexity down- 
wards, and containing cold water or ice. During this rapid 
sublimation some of the acid is decomposed, and the water 
derived from this source is ah^t>rbed by the coarse outer fold 
of paper; while the acid is condensed on the smooth paper 
below, and gradually fails down u|k)ii the sides of the dish. 
At intervals ol about an horn the apparatus should be removed 
from the fire, and die sublimed portions, while still wai ui, be 
brushed away with a feather, and quickly secured in a well- 
stoppered bottle. 

Sublimed oxalic acid, as thus procured, is commonly . in 
the. form of minute shining acicular crystals; but I have oc- 
casionally obtained it in slender prisms half an mch long, 
possessed of considerable lustre and transparency. On. ex- 
posure to the air it becomes dull and opaque from the absorp- 
tion of moisture, 45 parts or one equivalent of the sublimed 
acid rapidly acquiring two equivalents of water, and thus re- 
gaining its original constitution. This water is again com- 
pletely expelled by n temperature of 212°. The vapour of 
the acid is very pungent, exciting cough :ind sneezing more 
readily than the fumes of nitric or muriatic acid. 

Sublimed oxalic acid rises slowly, as already mentioned, at 
212°. As the temperature increases, the sublimation becomes 
more rapid ; and if the heat does not exceed 300° or 330°, the 
acid sublimes entirely without decomposition. At 360^ the 
sublimation is very tiee; between tliis point and 400° it sub- 
blimes rapidly; and at 414° it fuses and enters into brisk 
ebullition* At temperatures exceeding SSO^ more or less of the 

' subliming 
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subliming acidy as the beat is more or less intense, suffers de- 
composition ; a change tmniediately indicated by the appear- 
ance of water. 

The facts already mentioned leave little doubt of sublimed 
oxalic acid consistinfr of S6 parts or one equivalent of the 
anhydrous acid, and 9 parts or an ecjuivalent of water. The 
correctness of this opinion was proved by analysis, the oxalic 
acid being precipitated with lime, and its (jiKuitity inferred in 
the usual manner by decomposing the resulting oxalate of 
lime. The sublimed acid, also, is readily decomposed bv con- 
centrated sulphuricacid, yielding abundance of gas, wbidi con- 
sists of exactly equal measures of carbonic oxide and carbonic 
acid. When neutralized with potash and ammonia it yields 
crystals similar to the well-known oxalates of those alkalies ; 
and the crystals obtained from a solution of the sublimed acid 
in pure water, were measured by Mr. Miller of St. John's Col- 
lege Cambridge, and found identical with the crystals of the 
common acid. These facts leave no doubt concerning the 
nature and constitution of the sublimed acid. 

Before concludinn; tliis iioticp, 1 mav add a few remarks on 
the solubility of ordinary oxalic acid in water, concerning vvliich 
the statements of different authors are very discordant The 
solvent power of water increases rapidl}' with the temperature. 
A hot solution of oxalic acid was set aside for twenty-four 
houi's, when the clear liquid, kept at the temperature of 50° 
Fahr., was decanted lioai the crystals which had been de- 
posited. This solution consisted of one part of crystallized 
acid and about 15*5 of water* - The experiment was repeated 
by putting the pulverized crystals into water at 50°, agitating 
repeatedly during twenty-four hours, and then decanting tlie 
solution from the undissolved acid. The ratio of the ingre- 
dients was almost exactly the same as that above stated. Si- 
milar observations were made with water at57^Fahr«) of which 
9*5 parts dissolve one of the crystallized acid. 

. Crystallized oxalic acid dissolves in almost an unlimited 
quantity in water kept at 212° by immersion in boiling water. 
If the acid solution is kept boiling by the direct application 
of fire, the teniperatiu'e rises considerably above 212^, and the 
quantity of the cr\ stailized acid dissolved is then unlimited. 
This is not surprismg: since the crystals fuse in their water 
of crystallization at about 220° Fahr. 

I may also add the following observations on the degree of 
permanence of crystallized oxalic acid. When the crystals 
are kept for some hours under a bell-jar, with quick-lime, at a 
temperature not higher than 50^ or 55°, they contain all their 
water of crystallization, consisting of one equivalent of real 

Y 2 oxalic 
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oxalic acid and tliree equivalents of water. If then exposud 
to a damp air, t^iey increase slightly in weight by absorbing 
water hygrometrically, and its extent varies with the humidity 
of the atmospliere. In dry air at 70^ Fahr. the crystals lose 
souie ul Liieir water of crystallization, and effloresce on the sur- 
face. The efiloresciiig lemperaLuie is thub very liule above 
the ordinary heat of summer. 



XXVIII. On the relative Hardness of Road Materials, By 

B. Bevan, Esq, 

To the Editors of the PhUosophical Me^zine and Annals, 
GentleaMO) 

I AM not aware of any pnbUsbed cKperiments oa the reUip 
tive hardness of road materials ; and haviiig fbr my owk 
uae examined a considerable variety «fsulMtancc6» as to their 
power of withstanding the percussion of a given weight, &lling 

a few inches, I take we liberty of sending the results for your 
Mafiaziiio, if yon think them sufficiently interesting. They 
were chielly nuule in 1825, and the weight used was of cast- 
iron, falling upon the several specimens broken to the ordinary 
size adopted in modern roads, resting upon stone, or upoji iron. 

If the weather to which these materials were exposed had no 
eflect towards their destruction, the table hereby given would 
nearly express their rehiLive value lor ihe purpose ot support- 
ing the wear of a road. Such of the articles, therefore, which 
wist the actbn of irost and atmoapherlc moiatiu^ and htm 
the highest numbers, will be found the most valuable. 



Remainmgy yours truly, B. Betak. 

Mount Sorrel sienite 100 

White marble 87, SI 

Chert pebbles, much used in Middlesex* 94, 27, 52, 56, 55, 65 

Quartz pebble in Bedfordshire gravel • . • • 70 

Ferruginous sandstone of Bedfordshire 20, 48 

Hurlock, from lower chalk •••• 10 

Chalk , 3 

Granite, Scotch 110 

Flint, yellow 88, 26 

Greenstone or basalt, Quittlehill, near Coventry. • • 110 

Sandstone, soft • IS, 6 

Tile fragment 20 

Gritstone, near Brixworth, Northamptonshire ••• 48^60 

Limestone, near Brad well, Bucks* • S 



* These pebbles, we believe, are merely rolled chalk-flints, altered in 
colour by the protoxide of iron contained in them having been converted 
into peroxide4--E]>iT« 

Dry 
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Dry clay 

Flinty t)l3Ck •••••••••••••««•••« ••«**«,««**««^Mata««»«4»a«*a« 

Fortlnnd stone, hard. 14 

.Quartz, wjiite *......... .....«••«••««•••.«••••••••• 56 

Blue ])el>ble, like Rowley rapr... 105^ 1 

Coarse limestone, near StilLoii, HuniiiigiluiLsliire 60 

Gritsioiie on road, near Tweeds 100, 115 

Yorkshire paving-stone.* 20 

KeLioi), hard.. ..^ 20 

'X etternhOG «««as^»**«M«a««M**«^*B*.«»*«aa««««»*«»*««««««« ^ 

Chert [?] from hiJls in Devonshire and Cornwall 6T 
Gray wether of MercfiMrdshire and Wikdiire . 18 
Grit of upper bed. Colly weston, near Stamfbrd^ 

Lincolnshire 40 

Seeondbed, do. 

Slate at do^..-.^..^..^-..^ SO 

Stockton limestone^ Warwickshire, (lias) » 45 

Newbc^d-on- A von m do 36 

Ximestone of Stoke Cruerne, Northamptonshire 35 
The steady pressure, without percussion, required to cmeh 

a piece of the marble weighing ^ oz. = 600 lbs. 
To crush the gray flint of 1*2 oz. weight = 2000 lbs. 
To crush rolled woite quartz pebble 2 oz. s S400 lbs. 

B. B. 

P.S. To-day we have summer weather. At half-past three 
this morning, in clear starlight, the exposed thermometer 

was at 

At half-past seven in the morning 4)9° 

At half-past one iu the day 60** 

At half-past five this afternoon ••• 54^ 

The larks and other spring birds are singing ; and the 
yeRow battorflj is in full action* B* B. 

Leighton Bussard, Feb. 10th, 1831. 



XXIX* Observations on a Species of Musae FoUtantes appa* 
rentfy exitiing in the Aqueous Humour of the Mye, 
TaoKAS Batghelor, Esq.* 

A MONG the numerons defects and diseases to which the 
component parts of the ejre are subject, accidental cir- 
cumstances have led me to investigate several, which appear 
to have their seat in the humours ; and which, as &r as I can 
learn by inquiries among medical men, are not very accurately 
understood. That disorder of vision, to which I shall chiefly 

* GonBittaieatcd by the Author. 

confine 
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confine my attention in the following paper, is a species of 
musca voHtans apparently floating in the aqueous humour; 
which, excepting a slight notice by Mr. Ware (Medico- 
Chirurgical Transactions, vol. v.), has been wholly overlociked, 
or referred to other sources, by writers who have devoted 
themselves to this branch of medicine. Mr. Ware describes 
them as consisting of " a number of intersecting niuLes or 
beams, floating before the eyes. Sometimes they appeared 
neai'ly spherical, sometimes little long knotted lines, varying 
in number^ size, and opacity.'' This description is most ap- 
plicable when the observer looks towards a bright clottd, or 
gleam of sunshine through a window, immediately after waking 
in a morning. Where the light is more feeble theyetve the 
idea of dusky spots floating before the eye. Mr. Wardrop, 
in his work on the Morbid Anatomy of the Eye, speaking of 
floating musca^ goes so far as to say, that " if they are pro- 
duced by any spot or opacity in the transparent humours of 
the eye, it must be in the posterior pnrt of the vitreous hu- 
mour; because experiments, ami the principles of optics, prove 
that no opacity of the aqueous, crystalline, or anterior part of 
the vitreous humour can throw a partial shadow on the re- 
tina." The opacities of the retina are those only which 
Mr. Wardrop has taken into consideration. 

I have tried various means of illuminating the interior of 
the eye, in order to be enabled to examine these specks to the 
greatest advantage. They may be seen by looking through 
any small lens at a candle, but the optical reasons alluded to 
by. Mr. Wardrop, render it advisable to use the smallest lens 
which can be procured ; mid the light thus entering by a very 
minute point, is obviously more likely to admit of a shadow 
being cast upon the retina by a small object between it and 
that membrane. By looking through a small hole in a plate 
of tin, I have also clearly seen a stratum of still smaller par- 
ticles than those which appear as specks, and interfere (in a 
trifling deL^ree) with vision, under ordinary circumstances. 

Examining them by the above methods, these muscat are 
found not to be opa(|ne spots, but pellucid globules, and, 
as nearly as I can jndi^e ot tiieir seat, floating in the aqueous 
humour. Though trequently suspended for a short time, they 
seem to possess greater gravity than the medium in which they 
exist, and when the eye is at rest sink below the line ol vision. 
Fi om this situation they can l eadily be projecLed upwards by 
a rapid motion of tlie ^lobe of the eye in a vertical direction ; 
and the best time for diserving them is as they fall gradually 
to the lower part of the eye^ passing across the field of vision. 
They are then seen distmctly to consist of globules^ either 

detached. 



Digitized by 



Fiditanfes existing in the Aqueous Humour of the Etfe* 167 

detached, arranged in lines, or mingled irregularly together. 
The insulated specks exhibit a bright spot in the centre, 
(I have sometimes however seen It dark,) surrounded by a 
gark circle. They are, in fact» small lenses capable of con- 
verging the rays which fall u|)on them to a minute focal poiiit; 
ana the dark ring surroundmg the central point is the sha- 
dow of the circumference of the globule, from which the rays 
of light have been directed to pass through the. centre. In a 
very bright- lights no less than four dark circles may be seen» 
the outer narrower and better defined than the inner ones. In 
the lines or strings of globules, the dark shadow is also seen, but 
under a different form, a double line of shade passing along 
each side of the chain; these lines appear to be indented at 
intervals, but not very clearly, as if the globules had been 
compressed by adhering to each otlier. On the slightest 
movement of the eye-ball they change their position, and are 
frequently lost sight of, but without any uniroiniiiy of direc- 
tion or iiioiioii. The lines and groups, as well as the insulated 
globules, are perfectly unconnected one wiiii another. 

A close inspection in a good light discovers the minuter 
globules in great abundance; their density is so trifling as merely 
to give a spotted or mottled appearance to the fluid ; they move 
altogether as if they formed a connected stratum, and in my 
own case are interspersed with a few larger and brighter points 
which keep their relative position. They will not sink much 
below the centre of - the eye, though they may be prelected 
above it; their descent is. much slower than the motes de- 
scribed above. But that they really do descend may be proved 
by fixing the eye steadily, when they pass slowly downwards 
across the centre of vision, most clenrly ; — a sufficient proof that 
they are not diseased points of the retina. It may perhaps be 
said tliat they are merely the appearances which are produced 
by the mucus and tears spreading over the cornea, bi ought 
into view by the mode of examination mentioned above ; but 
their characters and position are not altered by winkuig, which 
must happen if their source is external. In fact, the minute 
divisions of mucus are sometimes seen; and, besides the cir- 
cumstance of their instant removal by winking, they differ so 
mudi from the internal globules as to be immediately distin- 
guished from them. 

' What part of the ^e, then, can be considered as the seat of 
rooscs^ possessed of the characters ascribed to these, parti- 
cularly their great and irregular mobility,'— if not the aqueous 
humour ? 

XXX. On 
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XXX. On. Mr. Witchell's Method of clearing a Lamar Dv- 
stance. C« RuMXBR»jBsg.* 

W HAVE remarked that a very imperfect approximate fo* 
^ reigd method forclearipethe limar distance (under some cir- 
cmnstances liable to oonsi£rabIe errors) is now mneh in vogoe 
amongst British mariners^ although they have better mediods^ 
of their ownr amongst which Witcbett's iqppears to me one of 
As best* I think approximate methods better ealcolated far 
mariners ^tuai direct ones, since' smttH errors are more likely to 
vitiate the resdtand more easily escape discovery than in the 
former, where the computer after a litde practice can nearly 
jud^e from the altitudes and distance what each correction 
wiiramoiint to: and Witchell's enables him morever to assign 
to himself by a rough sketch the reasons for his proceedings. 
But as analytical deaionstrntions are now more approveiJ, I 
offer you the following one of his lurmula, preceded by a simpler 
practical rule than the one usually given. 
Add togetiier the logarithms of, 

Cotangent of half the sum of both apparent altitudes. 
Tangent of half their difference. 
Cotangent of half the apparent distance. 

Tlie sum of these logariilims is the tangent of an arc A, which 
must be added to half the apparent distance, and also sub- 
tracted from it Then add together the logarithms 

Cotangent of the sum of A and half distance;' 

Cotangent of tlie lesser apparent altitude. 

Proportional logarithm of the correspond in^^ correction. 

Cotangent of the difference of A and half distance* 
Cotangent of the greater apparent altitude. 
Proportional logarithm of the corresponding correction* 

The sums are the proportional logarithms of two corrections* 
in distance, whereof the di£[erence must be subtracted f from 
the apparent distance as long as A is less than half the appa- 
rent distance ; but if A is greater, their sum must be added 

to the apparent distance if the moon*s altitude is greatest, but 
subtracted theref rom if that altitude is least. With this cor- 
rected distance find from Table XXXV. of Norie's Req. Tables, 
the corrections answering to the moon*s correction in altitmle 
and in distance: their difference added to the corrected distance 

* Communicfited' by the Author. 

•|- I here suppoie that the correction in distance depending^ on the 

moon's altitude i;; LM-eater than that from the sun. In the very rare con- 
trary case their difference must be added when A is iess than half distance. 

if 
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if this is lesS) but subtracted from it if it is greater, than 90°, 
gives the true distance. 

DemonstrtUion, 

B ss apparent distance L S. 
k = apparent sun's altitude. 
H = apparent moon's altitude. 

Then is, with the omission of 
the third correction, which we 
shall explain hereafter, the true 
distance Is — LS — hm^ 8m 
s= LS—L/ cos L + Ss cos S. 

But cosL = gin^-si"HcosD ^ 

cosHsinD cos H dsin^Dcos 

smH sm ^ sec ' j D—sin H ( 1 ~tang^ j D) 

cos H tang D 2 cos H tang 05 ^ 

sui^ — sinH -f (sin^ -j- sin H) tang'|D 
2 cos H • tang i D 




sin A — sin II 

sin h 4- sin H 



+ tang* ^ D tang n( 



Vsin A-f*sin ii 



CO tan 



cotong H . 2 sin H taiag\ D 
siu A sin H 



giD4-tangiD^ 



ItnA-l-sinH— (sin /t — sinH) 
Bin A sin H 



_ ta„gHCta„giD + ^*r£^.cota„giD) 



1- 



sin h — siu li 



rinA+riou cotengiD.tangiD 



_ '°"g H (tang i D + "Zltil] ' '"^S i^) 
1- tangiD uogiih+u) 

J 1- * A * I -rw tang 4(A~H) 

and making tang A = cotang iD ung^^^^ ^ 

we have cos L := tang H . tang ( J D ± A ) accordingly as h ^ H. 

and also cos S = tang ?t tang(i D + A), q. e. d. 

In case that A > ^ D, the sign of the cosine of either L or 
S, and consequently tliat of the corresponding correction, will 
be changed. It may easily be proved that A is the piixt of 
the apparent dibtance intercepted between its middle and a 
perpendicular from the zenith upon it. It remains now to 
explain the third correction^ which is nearly applicable to all 
approximate methods : 

We have hitherto supposed 5 1 as 5 flt» which isinoonrecL 

N.S. Vol. 9. No. 51. Mar. 1831. Z Describe 
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XHscnbefiromx as pole the circle then isom the third cor-. 




rection. Draw at m a tangent and make T / & tattg D» then is 

sin T S5 sin / fit • cotang D. 
but TWO. sin 1" = tang D (1— C08 T) >a tang D«d sin* | T. 
i tang D 4 sin « i T = i tang D (fl mi I T)« a ^ tang D am'' T 

= i tang D cotang^ D sm* /la a* — ^ =- , 

Hamburgh^ Jan. 16, 1S31. C. RuHKER. 



XXXL Facts bearing on the TJieonj of the Formation of 
SpringSy and their Intetisi^ at varum Periods of the Year, 
. i^y W. J. Hekwood. 

^HAT those springs which exist during the winter and dis- 

appear as summer approaches, owe theii* origin to rain, 
has not I believe been disputed. But whether we may ascribe 
to the same cause those on which changes of the seasons ap- 
pear to exert but little inflnence* has been frequently discussed. 
In the mining districts of Cornwall, registers of the perform- 
ance of the steam-en n-nies employed for pumping water, is 
periodically published by Messrs. John and Thomas Lean, of 
Camborne. These documents supply information from which 
it is not difficult to calculate the quantity of water drawn by 
each engine in a month, and consecjuciuly the intensity of 
springs at the spot. The particulars contained in the follow- 
ing columns are of some consequence in this investigation. 

In some pf the extensive mines several steam-engines ui e 
required ; aud as l^ey areusuallv erected at a considerable di- 
stance from one aaotheiv each draiiis the whole of a certain 
d^tiiot Hence I think we may safel;^ assume the water drown 
by one engkie as r^resendng the mtensily of the spniigs 
at that spot The numbers in Table I. denote cubic feet of 
waib^' drawn by one engine; in Table II. the averages of the 
respective mines ape for one engine on each ; but in Table III. 
the numbefs «re intended for cubic feet of water drawn by all 
the engines on'each of the riespedtive mines. 

« 

Mine 
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It appears to me desirable to determine the intensity of 
springs at various depths, beneath the same surface ; and -this 
will be seen in the following columnsy which denote the quan- 
tities drawn out of HueL Hope Mine^ on which there is but 
one engine. 

Table I. 





C a 




* o 


1826. 


S g 


18^'7 


1 of Mine 
ithoms. 


1828 


Si • 

a m 

JS c 


1829. 






Cubic Feet 




CuUc Feet 




Cubic Feet 


Cubic Feet 


X3 

%% 


Cubic Feel 






of Water 


of Water 


Sc 


of Water 




of Water 


Ic 


of Water 




Is 


diMmout* 


I- 


dtawn out. 




drawn out. 




dnwiioiit. 




dxawtt out. 
# 


Jan.. . 




•••••• 


74 


2,428,149 


77 


2,699,121 


88 


• 


112 


2,889,535 


Feb... 






71 


2,123,209 


• •• 


2.536.137 


108 


.3,298,749 


• •• 


2,748,953 


Mar... 




•••••• 




2,562,010 


• 


3.362,051 




a 125,796 


■ • ■ 


2,788.771 


April. 


• 


•••••• 


• •• 


2,30!).617 


• 


3.0/3,158 


a • • 


2,872,231 




2,659,448 


May . 






77 


2,092,514 




2,873,097 


• • • 


2,874,119 
2,629,117 


• •• 


2,788.974 


June.. 


48 


1,679,84.3 


•*. 


• 


• 


2,899,681 


112 


• •• 


2,716,185 


July... 


53 


1,482,723 


... 


1,766,160 


• 


2,833,634 


... 


2.662,792 


128 


2,285,164 


Aug.. 


55 


1 ,459,652 


... 


1,677,752 




2.553,753 


••. 


2,501,831 


• 


2,231,667 


Sept. . 


56 


1,335,605 


... 


1,584,818 




2,273,581 


... 


2.264,919 


• 


2,242,170 


Oct... 




1,369,297 


•*• 


1,669,365 




2,225,924 


••• 


2,281,205 


• • • 


2,621,985 


Nov.^ 




1^346^ 




• 


• 


2.mi94 


••• 


«,14e,405 


• • • 


^489,828 
• 


Dec. 


66 


2jm^ 




88 


2,964,186 


••• 


2,388,438 


• 



I by no means intend to imply that the increase observabk 
in the preceding is entirely due to the augmented depth; for 
the horizontal excavations are continued at the same time^ and 
I think a more extended series of observations requisite for de- 
termimng what part of the incre&se should be assigned to each. 
The water is seldom drawn directly to the surfhce, but passes off 
through a gallery ("the adit"), which is excavated (" driven") 
from we nearest deep vale to the engine shaft, and is ihcnce 
extended to the veins, which are usually much worked at this 
depth. The adit is in some mines forty-five fathoms from the 
surface ; and by its great extension intercepts in its descent 
a large portion of the rain-water which has been absorbed by 
the eartli. Of this quantity I have taken no notice. On tlie 
other hand there is a loss of water in the pumps, through im- 
perfection of buckets and other apparatus; through the en- 
gine not making at all times its stroke of the full calculated 
lengthy and by its being sometimes worked more rapidly than 
the flow of water will supply ("going in fork"), and .conse- 
quently drawing air. 

Respecting the sum of all these. defects practical .nien are 
by no means agreed ; the extremes ma^ be taken at on^fifth 
and one-tenth of the whole. In an experiment at Huel Towanf , 
in which I had the honour to assist Mr. Rennie^ .t^e ob- 
served quantity was to die calculated as 8S : or thereabout 
I think we shall not be very &r wrong if we consider the 

t PUL Mi«. and Annals, N.S. vol. p. 4124. rain- 
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nun-water carried off by the adit, counlierbalanoed by. the de- 
ficiency of the engine's actual performance, when compared 
with its calculated duty. In which case the preceding numbers 
would nearly represent the intensities at tiiat spot, provided 
we could apply a correction for the increase due to the hori- 
zontal increase in the extent of the mine. But the whole of 
this water is not drawn from the bottom, for in most of the gal- 
leries (" levels") there is some which is conveyed to the en- 
gine without being permitted to descend ; yet as the veins are 
Qsaally very porous, the greater part (say four-fiflbs) comes 
to the bottom^ and the larger portion of the remainder from 
but little above; this obtains^ however the depth may be aug- 
mented* The columns in Table 11. are independent of one 
another ; the lowest number in each being unity, they exhibit 
the monthly intensity of the springs in the various mines, on 
a mean of seven years; the column <^ ratio" denotes the relation 
of the average number of strokes per minute made by all the 
engines in Cornwall, and " rain," the ratio of rain ; both for the 
same period. I purposely select mines in various pf^rts of the 
county, the most distant being about thirty-three niiies apart. 

Perhaps it may be expected that I should offer some ex):»la- 
nation of the differences in the following columns; but were 
I to attempt it, it must after all be very hypothetical. I there- 
fore decline affoi ding any. 

It may not be out ot place to observe, that when the United 
Mines were worked to a depth of 208 fathoms, the mean 
monthly quantity of water drawn out was about 13,000,000 
enbic feet ; at present they are worked to 90 fathoms depth, 
and the mean may now be about 4,950,000 cubic feet; 

The area of the portion of Gwenap parish^ which would be 
included by a line drawn in an east-north-east direction from 
Pennance to Huel Friendship^ thence west* north -west to 
Huel Derrick, and from there south to Pennance, is about 
1969 acres. Within this line are all the mines mentioned in 
Table IIL, there being steam-engines worked on them; be- 
side others on which there are no engines, they being drained 
by the atljacent mines. Within the bounding line there are 
not more tlian three or four wells, but along the south and 
west lines there are several at a little distance; wliilst about 
a quarter of a mile north of the north line is the stopped mine 
of Huel Busy, in which the water is at the adit This affords 
a tolerably favourable oj^portunity lor comparing the quantity 
of rain, railing on a known area, with the evaporation, and 
the quantiQr of water afforded by springs in a given time, from 
the same spot. The following colomnsi Table IIL» contain 
* such a comparison ; the evaporation being estimated from the 
register of W. Snow Harris, Esq. of Plymouth, who kindly 
" permits me to'use his numbm; and the rain from the register, 
published by £.G. Giddy, Esq. of Penzance, in this Journal. 
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I bdieve I correctly fotlow Mr. Danieli * in estimating tht 

evaporation ** from water, vegetation, or ploughed land ** as 
equal; a!thong;h this Hoes not coincide with Mr* DsltOll's ot^ 
SCrvatioiis oil the same subject +. 

It has been aheady remarketi, that the coiBpiitecl quantity 
exceeds that nctually delivered; and it we consider the differ- 
ence to be one-seveiitli of the whole, tliere will still l)e an ex- 
cess oriOl-,407,394'15 cubic fe€t| ; nor will our conclusions be 
much falsified, by omitting the quantity afforded by wells, 
which probably does not much exceed 10,000 cubic feet per 
moDtli, Whence then ihisexecM? 

Mr. FoK (whose kindness to me in hmuroenible insttnoss 
has exceeded that of a parent) has in several cases detected 
muriate of soda in water frani some of the mines situated se- 
veral mites from the sea» and thence remarks: ^ It may be in- 
lerred from such facts as these, that the se»>water mtist m some 
places penetrate into the fissures of the earth, and conse- 
quently may in a greater or less degree assist in supplying the 
loss of moisture carried off by evaporation 8cr. The slate 
strata of Cornwall are usually considerably inclined, and the 
veins by wliit h they are traversed being unconformable to the 
stratificatioi), they must receive much of the water which per- 
colates through the strata. 

• Mcteorolo^. Es.ay^, p. 122. f Manchester Memoirs,O.S. v. p. 361,r)70. 

X Mr. Dalton s ex[>eninent& on the evaporation from mould and vegeta- 
tive surfaces, to which I have already rensrred, are the only onea on these 
pmnts wUoh I liafe iseii detcribed in deCalL If we fitUow the namben 
there given by this illustrious phikteaplier, it will ^ve a dilftlWit vstae IP 
the 8th and 10th coIuokm of Table UL thus: 



Evaporation froin a SurAtee of Water 
belog fikr encb Month uaitj, tb«t fEoan 
« Sdtaec of ▼cgeMton «w be 



The Evano ration 
on 1969 Aemt 



Water drawu and 



Dec. 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 



••••••••••••••• 



• ••••• AM •••• • « 



•9693 

•672 
•264 
•178 
•33 

•3366 
•7276 
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69,025,140-49 l-l- 1 14,337,712-66 
ciMt ftet of water immtt and ovapofAtod mora than the ran fidiltB; and 

when corrected for imi)crfection or apparatus, the excess still amounts to 
59,8s I,r)h0 o4 cubic leet. 'J'he author has mentioned some of the objec* 
tioas to which his experiments are open. I ^uU thercfgre only remark 
that thcj leen to oeol repetition. 
f Cornwall Geol. Tnuii. iB. p, m. 
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Bat as the metalliferous vdns» which have a direction of from 
east to west, or thereabouts, sufier fi*equent intersections and 
dislocations fay the cross yeinsy they do not convey the liouid 
to a very great distance in (heir longitudinal extent. But 
the cross veinsi which have a direction of about north and 
south, are in many cases supposed to traverse the Cornish 
peninsula from sea to sea, and although sometimes, are not 
frequently, dislocated, and consequently may be the medium 
through which sea-water may enter the mmes. There are 
some mines in which the water stands at the adit, (North 
Downs and Huel Busy,) which intervene between those in 
which the muriate of soda was detected and the sea; but as 
the latter are by far the deeper, it may be readily admitted 
that the percolation may have taken place at or near the lowest 
levels. But it has not vet been shown thai sea*salt does not 
exist in the water of North Downs and Huel Bus^ ; and until 
a long continued series of observations shall show its absencei 
I think we may reasonably adopt Mr. Fox's suggestion* • 

The level at whidi the water stands In some stopped mines 
is not unwortlnr of notice^ Poladras Downs is about a mile 
north of Huel Yor ; before its working was resumed, the water 
daring the winter stood at the adit, but in summer it sunk be- 
low that level) which is fourteen &thoms deep. Great Work 
and Huel Breage are about a mile west of Poladras; in winter 
the water runs out at the adit, but in summer it sinks three or 
four fathoms; the adit is about thirty fathoms deep. These 
facts have been commnnicntcd to me by G. S. Borlase, Esq. 
F.R.S. In Huel Falmouth, befuru the resumption of opera- 
tions, the water rose to the adit, twenty-five fathoms deep, in 
winter; whilst in summer it sank about six or seven feet be- 
neath it. 

I beHeve it may be assumed as a general fact, to vvhicii 
there are not inatiy exceptions, liiat, ctslcris paribus^ mines 
worked in the slate of Cornwall afford much more water than 
those in granite* 

I believe my numbers do not coincide with Mr, Dalton's 
on the same subject*; but through the kindness of John 
Tavlor, Esq. F.BLS., I am to be favoured with engine-reports 
and other information from his mines in Mexico; and if leisure 
permit, I hope to submit them to calculauon, as they may 
assist in determining the question on which I feel compelled 
to differ from such high authority. 

Ferran Wharf, near TrufO^ J* H« 

January St»th, 1831. 

* Manchester Memoirs, O. S. v. p. 346* 
N. S. Vol. 9. No. 51. Mar. 1831. 2 A XXXII. On 
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XXXII. On the Calculation of the Orbits of Double Stars. 

By Professor Encke*. 

¥T was the immortal Herschel who, among his many grand 
views, iirsl directed the attention of astronomers to the 
highly remarkable phaenomenon that so many stars are pkioed 
closely together, and to the conclasion which he drew from 
this circumBtance, that there is great probabilily that two such 
stars, separable only by high I v magnifying telesoopeSy are BOt 
only apparently near each other, owing to the place whence 
they are viewed, but that tkey really form in space a coordinate 
system; that they act upon one another, and in consequence 
undergo changes in their relative positions, which» after longer 
pr shorter intervals, may be capable of observation, and whose 
laws may be developed in the course of time; and from that 
moment a new field has been opened for practical astronomy, 
the extent of which it is not yet possible to determine. Herschel 
was not satisfied with merely advancing this hypothesis, but 
he, in tlie beginning of his career, thoroughly examined the 
heavens, and recorded a number of observations on the rela- 
tive positions of stars thus placed closely together, in order to 
transnuL to future tiuies sale points ot comparison; and be en- 
joyed the satisfaction of learning, that on a new examinadoos 
after a lapse of more than twenty years, such sensible changes 
were observed, in several douole stars, as left no doubt re- 
garding the truth of his hypothesb. After him, Struve ofDorpat 
nrst resumed these investigations, confirmed the observations 
of Herschel, and after a due appreciation of his wonderful 
zeal, and the eminent skill evinced by him in the management 
of inferior means, he obtained, in the great refractor of 
Frauenhofer, one of the most powerful instruments for accu- 
rately investigating this subject. Herschel (the son), and South, 
had in the mean time likewise devoted their eminent talents 
to the observation of double stars ; and since the new cata- 
logue of Struve has proved the vast number of sucli systems ; 
since the coiuparison of the observations made with different 
instruments, and after different metho<ls, promises a by far 
greater degree of accuracy than was formerly expected; since, 
lastly, practical optics, in England, France, and Germany 
have, with regard to the size ot instruments and tlie distinct- 
ness of images, reached a perfection hitherto deemed unattain* 
able^ the observations of double stars have obtained much 
additional interest. 

Our experience is, indeed, as yet too short to derive from 
it any thing permanently correct; the whole space of time to 
* From Encke 8 Ephtoerii, for 183£. 

which 
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which it extends being hardly fifty years, during which time 
even the subject has neither bieen continuallv nor closely pur- 
sued, as it is at most fifteen years during which the attention 
of several astronomers has been simultaneously directed to it. 
As there are, however, a few systems of stars the observations 
of which embrace nearly a full revolution, and as ill the case of 
Others considerable })ortions of the curve in which they move 
may be determined, it cannot be deemed an idle specuiatiou 
to apply to those distant systems the laws by which our solar 
system is governed, in order to perceive iiow far these Jaws 
may tile n be confirmed. 

The only course we can adopt in this respect is to apply 
the Newtoidan law of gravi^, wnose truth, within the limits of 
our solar system, may be considered as rigorously demon- 
straledy and whose extension beyond those limits possesses 
the hi^est degree of probabOity. Agreeably to that law die 
rdative orbits of two celestial bodies, subject onl^ to their 
present mutual action on one another, will be a conic section, 
or, in the case here under consideration, an ellipse. 

The point in which most probably such systems of stars 
will differ from our solar system, viz. that the difference be- 
tween the two mutimlly attracting masses will not in them be 
so considerable as in the case of the sun and planets, has no in- 
fluence on the orbit; and instead of considering the motions of 
both bodies around their ct)mmon ctnti c of gravity, we may 
with periect rigour suppose the one to be at rest, as it were, in 
the seat cl the central force. If we denote the mass, and the 
three coordinates, referred to an arbitrarily assumed system of 
three rectangular axes, of the one star by j",^, s, those of 
the other by m\ j/,y, 2/, thdr distance by ^, and Uie time by 

the differential equations of the motion of the one star, as 
far as it is only acted upon by the attractive forces of the 
other, will h^ agreeably to the Newtonian law of gravity. 




+ 




d^% 




0, and those ofthe other star: 



d(^ 



df 




2 A2 



and 
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and from dieir combiDAtkm we obteiD the folknring: 

£L^^ +i2:+i2.)(rf-,)-Oi which aw the 

differential equations of an elliptical motion, for which the 
central force m'-i-vi may be supposed to reside in the one 
star. The knowledge of the ratio of this mass to that of the 
sun will not be obtained until the parallax of this pair of stars 
is known ; nor will the ratio of ?n and be ascertained until 
we have determined the law, according to which the centres 
of gravity of the different systems move about, and until by 
its application we can ascertain tlie position of that point be- 
tween the two stars, for which it is true, or of their common 
centre of gravity*. Our observations do not refer to the el- 
lipse actually described by the moving star about the one at 
xestf but to its projection on a plane vertical to the line of 
vision* The projection of a conic section on a plane any how 
inclined being likewise a conic section, the projection will in 
our case likewise be an ellipse, with this difference only, that 
the star at rest will no longer be in its focus. The determina- 
tion of the orbit of the double stars is, therefore, on the one hand 
incomparably more easy than the determination of the orbits 
of planets, inasmuch as the chnng-e of position of the observer 
does not come into consideration. But, on the other hand, it 
is more difficult, because the focus itself of the ellipse is 
not given, but only its {)iojectiuii in tlic ])ii)jected ellipse, and 
the mass being unknown, the measure of areal velocity is 
wanting. As, therelbre, in the case of planets, six data or 
elements are sufHcient, because by them, combined with the 
known mass of the sun, or the k in Gauss's Theoria Motds^ 
&c' which depends on it» the areal veloci^ Itself is given, so 
in the case of double stars this latter must be separately ascer- 
tained, and wewanty consequently, the determination of seven 
elements. 

Every observation gives, besides the moment of time, two 
coordinates in the plane of the projected jellipse^ which deter- 
mine the relative position of the moveable stars with regard 
to the one at rest. Three complete observations or the six 
quantities obtained by them, anci independent of one another, 

* See Bewd, in Zach's Monthly Corresp. 1812, August, p. 161. 

are 
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are not sufficient for the determiiMticm of seven elements. 
Four observatioDS are still more than sufficient In a similar 
manner however, to the determination of the orbit of a comet, 
the superfluous datum of the four observations may be made 

use of for obtaining, in conjunction with another, a datum which 
is more suitable to the calculation, or it may be employed for 
any other particular {lurpose, and ibr facilitating the develop- 
ment. If the lime were not to be taken into consideration at 
all, it would be necessary, the ellipse having five constants in 
its most general equation, to have five distances, with their in- 
termediate angles, in order to obtain the projected ellipse. 
The condition that the point from which the distances have 
hem taken, i$ the projection of the focua of the true ellipse, 
would give the position of the planer and oonsequentlj its 
true form. I( however, the observations were in other re- 
spects incomplete; for instance^ at a given time only one of 
the polar coordinates, perhaps only the angle of position, as 
it is called, had been observed, and as it wul be by no means 
advisable, to neglect an element^ which is so easily obtained 
as the time, we should require as many observations as there 
are elements to be determined; viz. seven. 

The Litter case may perhaps arise in future, as, according 
to our present experience, it is more easy to determine the 
angle of position with a certain degree of accuracy, than the 
distance. For the present tijiie, however, it would be super- 
fluous to found the determination of an orbit on such incom- 
plete observations, which presents, as it appears, greater diffi- 
culties than that founded on the employment of complete obser- 
vations. The epochs are as yet not distant enough iiom one 
another to allow the selection of seven of them. I limit my 
investigations, therefore, to thi» case of four complete observa- 
tions, from which the orbit of a doiible star is to be detived. 

M* Savant has already treated the same subject in the Cofni. 
des Temps for 18d(V and has illustrated his methods by an 
application to f Urs. Maj. in such a manner as to present i|i 
his calculations a closer conformity to llie observations, than 
could have been expected from the difficulty of obtaining them. 
The difference of his deduction from that which Jiere wllows, 
consists perhaps only in his employing the properties of the 
ellipse when referred to its conjugate diameter; while my in- 
vestigations are founded on the relations usually employed in 
astronomy. My formulae may also, perhaps, be more couve* 
nient for calculation. 

Let the star wliich is considered to be at rest be the point of 
beginning of the coordinates, and let the times of the obser- 
vations ia tlieir proper order be t^. 

The 



Digitized by Google 



1 82 Prof. Encke an the Calculation rfthe Orbits of Double Stars, 

The observations commonly give ininiediaiely the polar co- 
ordinates of the moveable star, when the ajigles are reckoned, 
sometimes iVoni the circle of declination, sometimes from the 
parallel oi the star at rest. Let the angles reckoned from any 
one oi tlie principal axes, in the direction of tlie motion, from 
0° to S60°, be designated by , p^, p^, j^; and let the di- 
stances be expressed by ? i j §2> fa* ^4* comparing Hnear 
dimensions it is more convenient to have rectangular coordi- 
nates. If we consider, therefore, the principal axis as the 
axis of one of the ooordinatefly mid an axis perpendicular to 
it as that of the others^ we bave» with due regard to the signs 
of the tngonometrical functionsy 

fj = cos;>^, Si — Pi cos ;;.2, ^3 = cos/;g, S^ = ^4 cos 
m = fi sini^i, = f>t sin-Pftt 'Ja = fa sin ^4 = ^^Pa 

If we designate the origin of the coordinates by 0, and the 
respective placeii of the star by 1, 2, 3, 4, and the double areas 
of the triangles inclosed by any three of these five points* by 
the respective three numl>er8 in parentheses^ we have the foU 
lowing six expressions : 

% ^^l ^3 

*J4 ^4 

14 £« — £4 

~~ 'Is f 4 

From their coaibination the triangles between the places 
themselves may be derived. We have 

(128) (018) + (02S)-(013) 
(124) » (012) + (024) — (014) 

(1 3 4) = (0 1 8) + (0 3 4) - (0 1 4.) 
(234) s (023) + (034) -(024) 

which, however, are connected together by the ibllowidg equa- 
tion of condition : 

* 

(C) (12 3 4) 8 (12 3) + (134) SB (124) + (2 34). 

Agreeably to the nature of the ellipse, the signs of the areas 
(B) must always be positive. A negative sign in the areas 
(A) denotes that if the triangle be conceived to be formed 
by the movement of the distance to which the greater indipt 
belongs, a movement through an angle of more than 180^ in 
the positive direction has taken place. 

if we denote^ in a simiUur mann^t the chords batwean 

any 



(0 12) = §i§2^^"(-^2-i^l) = 

(0 13) = ^1^3 sinQ^a-i^,) = 

iL\ (0 14) = g4 Sm (P4- p,) = 

W (0 2 3) = g,e8sin(P3-;^4) = 
(0 2 4) = ^2§4SinCp4--i;2) = 
(0 3 4) = §g sin {p^-lh) = 
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any two vi' the four places by the respective two numbers in 



parentheses, wu have 






(12)0 = 
(I 3)« = 




s,r + (1, - 1.)' 

+ - 1,)" 


(fs- 




f,r + (1.-1,)' 

fs)' + (is — ntV 


(2 4)-' = 
(3 if = 




fj)' + (14 - %)' 


(f4- 


fa)' + (i4 - %y 



The equations (A) (B) (C) (D> contain the data oi the ob- 
servations* 

[To be continued.] 



XXXIil. A, Botanical Desa'iption o/* Hermione Cypri. 
A. H. Hawortu, F.L.S, <Sjc ^-c. 

To the Editors of ike Fhilosppliical Magazine and Annals, 
Gentlemen^ 

TN my last communicatioD to ^ oui useful Magazine, N. S. 

vol. viii. p. 130, it was stated, under the description of 
Hermionetemuflora, that the double and semi-double flowering 
wieties, hitherto proposed doubtingly under it, were pro- 
bably of another and distinct species, supposed to come from 
the Island of Cyprus, which I there designated H, Ct/pri. 

At that time tne flowers, in their single state, had not fallen 
under my examination. In fact I never could procure or find 
the plant in that state until the present time; when the acute 
eye of my friend Mr. Sweet detected a specimen of it, nearly 
in full bloom, amongst Mr. Colvill*s forced bulbs, at his noble 
Nursery in tlie King's Road ; whither I went to examine it, 
and there saw aloni^ with other bulbous plants, in full bloom, 
the most showy and best managed collection ol Hybrid .^^jnoi^^ 
Udae I ever beheld. 

I had no sooner pronounced the Hermione Cypri new to 
me, and to be Lindescribed, by any modern writer at least, in 
its single state, than Mr. Colvill, with his usual kindness 
towards helping me to elucidate this beautiful tribe of plants, 
made me a present of it; although it was the only one in his 
extensive cotlection. 

I am the more flattered at this, because it enables me to 
show that the conjecture I made, as above cited, oonceming 
the distinctness of this species, has not proved incorrect. And 
I hope to persuade Mr. Sweet to give the botanical world a 
representation of it, from the pencil of his excellent artist 
Mr. Smith, in an early Number of his beautiful British Flower 

Garden. 



1S4 Mr.Haworth's Botanical Description qf Hermiooe Cypri. 

Garden. I have carefulhr ilrawh up the Ibllowing botanical 
description of H, Cypn^ for your Magazine; and Temain^ 

Gentlemen^ jom^ &c. 

A. H. Hawobth. 

QemiSf Hebmion£ Nobb in Nitreist^ Met»s»p^ 121. 

Sectto secunda Alb;e. 

Cifpri* H. (slender early white) scajio sulujuadrifloro, gracili; 
corollae lacinils obovatis, mucrouatis, subimbricaiitibus, 
semireflexis; corona cupulari lutea, truncata, sesqui- 
duplo longioribus. 

A. CypH^ Nob. in Phil. M^. NJS* ¥lii. 133-4. 

Habitat in Insula Cypri. 

Fhrei In caldario in Januario^ sed in aelre aperto 
forean in Maitio. 

DESCRiFno. Herha tunicatim bulbosa, sobpedalis. 
Folia erecta, lorata, hujus generis ordinaria, supernd 
prim6 fer^ plana, obtusa, viridiat post florescentiam 
longiora, oblitjue flexa. Scapiis gracilior quSm in af- 
finibns proximis, striatus, virens, fere soHdiis; basi 
lerctiusculus, superne scnsim pariim compressiis ct 
anceps; florendi tempore loliorum ahitudine ; denium 
illis brevior, et supern^ cavus. Spatha in exeinpio 
nostro quaclriflora, ordiiiaria, erecta, altitudiiie pe- 
dunculorLui) niinorum. Pcdmiculi erecti, ina^quafes, 
l~2-unciales, graciles, acute triangulares, iaaih virides, 
elevatim striatuli, germne (florendi tempore) panro^ 
oblongo^ obtusd triangulari, striatulo^ saturatiore. 
Glares eleganter rectaneuJatim nutantes, vel pbis; sed 
nunquam cernui : coro&e, laeiniis obovatis vei oblongo- 
obovatis seu fere ellipticis albisy extus basi Itttds (inte- 
rioribus minoribusi ut in omnibus et minils mucronu- 
latis)» tubo respectu primo fere horizontalibus, planis, 
vel vari^ paululum flexis et imbricantibus ; demum se* 
mireflexis, et varie flexiiosim obliquis ; iubo prismatico 
IfBte viridi, gracili, parum longioribus. Corona lutea, 
crassa, finna; ore integro, ruptatim subinde unifissa 
subregulans, et paulo latior quam altior. Stamina or> 
dinaria et pollen corona? concolora, 3 interiora iubo 
buniilioia; auiJicns ordiiiariis inclusis, tria alia tid)i 
akitudiiie, anther is protuberantibus. Stylus gracilis, 
albicans^ coronam SBquans, stigmatilms tribus exiguis 
seu minimis, planis, patulis, 8ubrotundi% albis. 

Obs> N« Tazettse Idnn. in It Grae, tab. 808, pnl- 
oherrim^ representata» simillima, nt o?um oro; at 
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i * di£fert hulbo iriph mpjore ; seap& ban Botidimcalo non 
cavo; foliis (in caldario) nm . gUmcescentihus ; planii^ 
non Jlexidisi f]omiiij3tfilMncif/»5acuto-lxiangttlaribi]8»ffoi» 
teretiusailiSi laciniis corollas valde albis, vec lacteis; 
• tubo parum longioribus, nee tuhi longitudine ; corona 
^ . lutea, nec aurantid^ sesquiduplo nec triplo longioribusi 
et Iffivi, no7i j)licata^ ut in Fl. Gi'trca supra citata* . 
fi, seniiplena. Park. Parad. 85.^. 2» 
f,plejia. Park. Paiod. 85. S. 4. 
. I uare not citt: the beautiful figure of tab, 1011, in tlie Bo- 
ifmical Magazine^ there c»!i\tdiNarcissus orimtalis^ var*Fl,PLf 
hecme that plant shows eight flowers on its slender scape, 
which in that respect very well agrees; but I much doubt 
whether ours would ever have more than four or five* But it 
«iay be the double state of N. Taasetia dPFL Gr. L e»f as the 
latter is there said to bear» when cultivated, many flowers. 

If this conjecture proves correct, it will afibird another in-' 
stance of extremely similar species often occurring, as it were, 
in pairs; as in H. prcvcox of Tenore; and H. tenuiflora Nob. 
H, papyraiia, Bot, Mag* 947» anUii. Jasmnea Saiisb« et Nob. 
^od many others. ; 

That zealous and indefatigable Botanical Professor Dr. 
Schultes, assisted by his son Dr. Schultes, have greatly 
aided rny endeavours to elucidate the x\a) cissece^h^ coiiipietcly 
copy ing the whole of my last contribution to your excellent; 
Magazine, on these mudi favoured plants, into the Addenda al 
the end of the 7th volume of th»r new edition of lAtm^ 
P'eg, ^ust published I which ^nll doubtless spread the matter, 
mireb more extensively than has hitherto been accomplished* 
Cheisea, Fdb. 7tb« 183U 



XXXIV. On an Omission in Clairaut's Theory qf the EqutU^ 
Mum qf a homogeneous Fkdd; in some Bemarh on the SGih 
Jriide oftht^^ BuIlelSti des Sciences Mathematiques*' Jw 
Amelia 1880. By Jambs Ivory, Esq. ILjL KBJS.* 

AN article in ihe BiiUdtn des Sdenm Mathematiques for 
Augnst 1830, demands some observadons Ircmi me. 
We may begin with stating, in what Clairaut's theory of. 
the equilibrium of a homogeneous fluid consists. This is a, 
point not in any respect doubtful. According to the inventor 
of the themry and all other authors, two conditions are neces- 
sary and sumcient for tlie equilibrium* Supposing the equi- 
librium possible, it gives only one equation for determining 
the figure of thie flai«L No accelerating forces are taken into 

* Communicated by the Auth<V« ■ 
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account except those in action at the outer surface ; and it is 
implied ibat the like forces, expressed by the same functions 
of the coordinates, and no others but these, act upon every 
interior particle of the mass. It follows from this view of the 
matter that the level surfaces depend entirely on the outer 
surface, antl attempts are made to demooiitrate this. — Vide 
Mec» Cel. livic iii. § 22. 

On the other hand I contend that the fignre of the fimd 
wiU depend upon the forces that actmily urge emy particle 
to move from its place: that, in a homogeneous plaiiet in a 
fluid slate, there are forces prevailing in the interior partfs 
which Clairaut has neglected: and that the equilibrium is 
impossible, unless such a figure of the fluid can be found aft 
will set free the interior particles from those irregular- forces. 
For this purpose the true figure of equilibrium must possesa 
a property not dcthicible from Clairanfs theory; and this new 
condition, allhoui^li it relates only to a particular problem, or 
to similar problems, it is usual to call my new principle of 
hydrostatics. 

In the 27th volume of the Annates deChimie et dc Physique^ 
p. 231, M. Poisson considers a homogeneous planet A li C, 
supposed fluid and in equili- ' 
brium. The interior surfiice 
abc is similar and similarly 
posited to the outer surface 
A B C, on which supposition 
the interior mass abc will be 
separately in equilibrium if the 
exterior stratum were taken 
away. The narrow canal 
Aabh has its ends in the up- 
per surface ABC, and the 
part between a and h is wholly within the interior mass abc, 
M. Poisson proves that tlie equilibrium of the whole canal re* 
quires this equation, 

g= jr«j^ OX p^g^ll 

p and g being the weights of the canals A a and Bb, and Z t\i6 
effort of the fluid in the canal a 6, actitig from a to 6 and 
caused by the attraction of the matter between the two sur- 
faces. Now I observe that M» Poisson, by allowing that the 
litratum attracts die particles within it, and by calculating the 
pressure 5 produced by its action, admits the omission made 
by Clairaut, and in reality proves that the theoi'y of that geo- 
meter is insufficient for solving the problem. For there is 
no force at the outer surface ABC, simiiax* to the attraction 

of 
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of the stratum between the two surfaces upon the particles 
within the lower surface. Such an attraction tliererore can 
have noplace in the tiieory of Clairaut, which notices no forces 
except those in action at the outer surface. It is implied in 
the theory that the only forces urging a particle, whether si- 
tuated in the sarfiice or in the interior parts of the fluid, are 
the centrifugal force and the attraction of the whole mass ; 
Ibeae forces prodoce ^e pressures of the canals a A md^b B s 
but they have no connection with the pressure % which has 
quite a different origin. The theory of Clairaut is therefore 
insttfficieDt for determining the equilibrium, because it leaves 
out some of the causes tending to chan^ the figure of the 

fluid. 

Further, I shall prove that the equation found by M. Pois- 
son leads to two independent conditions for the figure of 
equilibrium. These conditions are, first, the equation of the 
outer surface, which is all that ClairauL's theory requires; se- 
cotidiy, the ecjiinlity of pressure at all the points or every in- 
terior surface, as a b c, similar and similarly posited to the 
outer surface. For we ma^ suppose that one end a of the 
camd a 6 remains fixed, wlide the other end h is successively 
applied to every point of the surface a be; in every position of 
the canal we shall still have the equation, . 

from which it follows that q — ^ Is equal to the constant quan- 
tity of 7) at every point of the surface. Now, q being the weight 
of the canal iB, and 8 the effort of the canal ab towards b, 
caused by the attraction of the stratum, the mtensity of pressure 
at every point of the surface a hcy will be the same. By means 
of this property, the equation of the surface abc will be de- 
rived from the equilibrium of the whole mass ABC; tlie 
same equation is deducible from the separate equilibrium of 
the interior mass abei and as the two equations must be iden- 
tical, we thence obtain a condition which is independent of die 
outer surfhce of the fluid. 

When the conditions for the equilibrinm are more atten- 
tively investigated, it will appear that the attraction of the 
stratum upon the particles in the inside must produce no in- 
ternal pressure. From this it follows that 5 = 0 in M. Pois- 
son's equation. In a paper in the Phil. Trans, for 1824, in 
which 1 first considered this problem, I have fulfilled what is 
phvsically required for the equilibrium by supposing that the 
stratum attracts every particle in the inside with equal force 
in all opposite directions. I have since found that this is not 
exact in xdl laws of attraction. But the iluid within the stratum 

will 



will be freed IVom all pressure caused by the attraction of the 
exterior matter, if the stratum exert no attractive force upon 
the particles situated in its lower surface ; and this property, 
nore gtomk dian the other, is indtspeniebly required mt the 
eqnilibriiiin. The paper aUoded to iniist theimve be oei^ 
ffectadibv mbstitotuiJs atsond property in plaoe of the first:; 
for whiA.piirpote aothiiw more is neoesaery tben-a change of 

iU]]atioii8 OP the reaults. 

In a homogeneous fluid in equilibrium It may be proved 
4hflit the whole matter al)ove any level surface must act upon 
the fluid below it by external pressure only, without exerting 
any accelerating force upon the particles that may cause in?- 
ternal pressure : and, as this is general whatever be the nature 
of the accelerating ibrces, it may properly enough be called a 
new principle of hydrostatics. > 

The embarrassment attending the applioation of Chiiiaiilff 
Iheofy eriaes fraei that author having; ftiled to lay down ibt 
independeni condkioDS of the equilibniin. Of the two oonr 
diticms which are asserted to be necessary and sufficient for 
the equilibrlmn, one is included in the other : for it is easy to 
fmive thidthe e^uatioii of the outer sur&ce is dedueibie from 
the other condition. 

Feb. 1% 1831. James lyoRT. 
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XX Xy. An. J^xaminqiion of those PJnenomena of Geology, 
whi^h seem to beqr nfoti dirteil^im theoretical Speculuiions. 
Bi/ the Pep. W. D. CoMYBSAiu:, M.A. RfiJ^KGJL4»^ 

[Continued from page 116.] 

* Part the Second. — Of ylqtieom Jctioji, and the excaoaiifif^ 
Forces which have operated on the Strata* 

.'T^HE phssnomena of geology {to assign an ade%iil|te cause 
* for which, is the legitimate aim of theory) appear tPrDif 
reducible to two classes: — 1. those which indicate igneous 
action and the operation of elevating and dislocating forces 
on the strata; and, 2. those which indicate aqueous actioB 
and the operation of excavating forces. My former observa- 
tions,, which I would consider as constituting liie first part of 
iny present essayi have been dedicated to the first class of 
these pl^enoinfna; ^xt^X npw prppo&f toenter on the secon4i 
Op these two he^4% th^ difoence betweao Mr. Lyeli and 
myfelf amopii^t^ simply to this: Mr.LyeU believes tbattbe 
fprces.wl^ich act on our plfm^,hiiTe. be^ w4 «RIW«W opp- 
stent and ii\TO|iable.; thfit th^efore as to the ^rst tqpic^ all 

the 
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the dislocations of the strata and all the probable ignigenous 
products have resulted Ironi Nolcanos acting pi'ecisely with 
the same energy niul under the same circumstances as at pre- 
sent; and that it would not be in tiie least improbable that all 
these pheenoiiiena should be repri)duced to-mort ow. I, e contra^, 
liave endeavoured, by a tolerably deLailed examination of 
those phaenomena, to show, that the onljr lair inference from 

tfial they imi?ersally indicate forces .aiatiiig most viokntly in 
the eerfiest epocha» but gradually deereasii^ in tnlensity 
through the subsequent penods : so that the«c£al state ef th« 

planet is one of comparative repose, — the present convnlstons 
iKhicb pwtiaUy afiect its surface being only, as a French 
writer nes observed*, the last, feint etn^Bfg^ of tbe expiinig 

giants. 

Now as to the second head, of Aqueous Action, &c., we find 
in several geological positions, but most especially and most 
generally as a superficial covering indifferently investing every 
other formation, vast accumulations of gravel, evidently con- 
sisting or debris originally torn iiom tlie rocky strata of those 
formatioos, and subsequently rounded by attrition under water. 
We also find llie strata tbenaelves traversed, by breachea and 
l^oughed by deep furrows^ so that Uie.sur&ce has been not 
unaptly comparea to a block of stratified marble irregulaily 
cut into by a graver's tooL Now» associating together thcMr 
iragmented rums and yawning breaches, it is as natural to ref«p 
4iem to the same cause, as if we should notice a breach in-tf 
wall rcgolariy constructed of masonry, and observe its loosened 
and removed blocks piled beneath it; — but what is that cause? 
what is the graver's lool which has thus sculptured the face of 
our planet? Mr. Lyell says that the streamlets actually flow- 
ing through our valleys are adequate to account for all, if we 
wul but throw all prejudice aside, and allow a sufficient num- 
ber of millions (I should rather say hifhiit-illions) of ages 
since their continueti action. This may be called the FluviaL 
theory ; or more properly, the Atmospheric theory : for it evi- 
doitly amoonCs to this, thas the atmosplterical watens' fidl** 
tDgQ» any given district and draining off from it are adeqaato 
to psedofle^ by their continued action^ all die pbcenomeiia of 
water-worn gravel and eaLcavatioii which we observe in that 
traet^'^ Nsv^ it will be my endeavour to show^ from the ai^ 
miganciitand investigation of those phssnooiena, that the at- 
mospheric drainage, even if continued for ever and a day (that 
with the liberality of common parlance I may allow all the. 
time It»ojf Vk a^togtyther incapalile of accounting for them ; 
: " and 
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and that they indicate the efTecis not ot drops and rills *, but 
of violent currents and of vastly extcndetl sheets of water. 
This 1 sjliall call the Diluvial theory, premising that 1 use tlie 
term diluvial only in a general and philosophical sense. Theo- 
logicalljri I am well contented to let the Scriptural narrative 
vest on Its appropriate moral eridenoe, and should only fear tft 
weaken diat evidence by mingling it with my own crude seU 
entific speculations. I hold indeed* that Science^ by exhibit^* 
log to us the independent evidence of analogous convulsions, 
may well be ^ted» as removing from that narrative all ob- 
jections arising from alleged antecedent improbability: but 
wliether the dihivinl traces we still observe f^eologically» be 
the vestiges of the Mosaic deluge, or whether that convulsion 
were too transient} to leave such traces, is quite another 
question. 

Before entering more particularly on the ex.iniir.ation of 
the pho^noniena which indicate the operation oi diluvial cur^ 
rents, I would iirst observe, that the existence of such currents 
is itself a necessary corollary from the points vdiich have been 
previously establbhed; and indeed, I am quite unable to con- 
ceive any possible geological theory which must not necessarily 
involve the supposition of such cmrrents. 

In the first place it must be universally admitted, that the 
mass of our continents was originally wrmed beneath the 
ocean, and that they have subsequently emerged. Now 1 would 
ask, how it can be possibly conceived that this e1e%'ation of 
the coniiuents from the bosorn ui the waves couid have been 
unattended with violent currents: also, it is nearly impos- 
sible that the configuration of the original surface may not 
Lave been such, that vast lakes should not have stagnated in 
many of its portions; these lakes must liave subsequently dis- 
charged themselves by the disruption of their barriers*(as that 
of 'fhessaly Is traditionally said to have done) : hence must 
have arisen another class ot diluvial currents. Again, we find 
(from examining the dislocations of the strata) that violent 
convulsions afiecting vast masses must have occurred after 
other portions of the continents had previously emerged. Tims 
for instance^ the Isle of Wight and sixty miles of the adjacent 
coast have been apparently abruptly thrown on the beam-enig 
of the strata, at a time when we must suppose much of Eng- 
land to have been previously above the sea level. Now I 
would Qnkf is it possible to conceive that such a convulsion 

* The Atmospheric theory always leminds me of the celebrated line in 
CSoIeri<lge*8 tragedy : 

Drip^ drip, drip, drip ; there's nathiog here but dripping/* 
. . could 
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could liave occurred without creating so violent a disturbance 
in the level of the then existinnr sea, as to have caused an im- 
mense diluvial wave to overwhelm much of the continents 
previously emerged ? • 

Having thus seen that the most elementary pluenoniena of 
geology necessarily involve the existence of such currents, 
and that thmfore they must be by the same necessity ad-* 
knitted in tve?y theoiy whatever which pretends to account for 
these phsenomeiia ; let ns (as in the former part) proceed to * 
examine the case more in the detail. 

L The conglomerate rocks and strata <^ gravel inteqiosed 
in several of our geological formations indicate several periods 
of violent diluvial action, of which the last vas more recent 
than the deposition of all our regular strata, and appears to 
form the precise limit of demarcation between the epochs of 
the geological formations and the actual epoch ; and in every 
instance the disposition and distribution of the water-woni 
materials is such, as to be absolutely incompatible with the 
theory of their fluvial origin. J 

Observations, — The British strata which have been most care* 
fidiy cosamined present feinr principal accomiilations of water* 
worn detritus of preceding rocks, and the Continental series^ aa 
fiur as known, appears to be analogous. These deposits are as* 
sociated : 1. with the old red sandstone ; 2. with the lower beds 
of the new red sandstone; S* with the plastic clay above the 
chalk; and 4. they -form the most superficial deposit covering 
all the regular strata. We may examine these in order 

1. Although we occasionally find beds of a conglomerate 
texture associated with the gmtnvacke, yet these appear 
neither very extensive nor well defim cl ; it being occasionally 
difficult to distinguish between true pebbles derived from the 
fragments of previous rocks, and nodules formed in the settle- 
ment of a c<iiii} )ound mass by the concretion of particular ma-* 
terials ruuutl particular centres, through an attraction of 
aggregation : but in the old red sandstone we often find beds 
of great extent composed c£ the oonglomorfldcm of indifflnitable 
fragments derived from the earlier rooks, and rounded b^ a^ 
trition. The most common ot these pebbles are quartz* derived 
from the veins of that mineral abounding in all the transition 
formations. We also find fragments of the harder and more 
siliceous varieties of slate^ jasper, greenstone, &c. It would 
be interesting to compare more fully than has yet been done, 
the fragments of this conglomerate with tlie earlier rocks, and 
thus to trace them to their original habitats. As to the dis- 
position of these accumulations ol \\ liat must have once been 
gravel, — as they ibrm extensive beds, they must have been 

spread 
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spread abroad by oceanic waves, likt; die gravel now lining 
the beaches of our coasts : for it is dear UMt river courses 
can only convey grATe| wit. th« Unes of their ehaimels, or 
over the flats exposed to their floods* When therefore we fiii4 
gravel unifornily distribilied over* exMnstve pletas which we 
cannot conceive to have been In sndk a predicaoleBty I see not 
how we can avoid having recourse to oceanic waves ; indeedi 
oomparing the levd of these beds wiih those of the posterior 
rocks of submarine formation, (so far as the subsequent disloca4 
tion«. and disturbances which have much derangea the relative 
position ot these strata will allow us to make the observation,) 
we very generally find these masses of gravel deposited be- 
neath what appears to have been the sea level at the epoch of 
tlieir accumulation. It certainly may be said, on the part of 
the Fluvialists, that although the distribution oi these gravel 
beds must be referred to oceanic waves* still they may have 
originated in the action of the rivers travetsing the then 
existinip continents^ and have been by theae rivers .transported 
to the bed of that oceaii. That this nay have been partlalhr 
the case if» indeed* true ; just as it is with regard to the gravel 
of our present sea>beaches. But sotdy in both instances it 
must principally he referred to the nore powerfiii agent, at 
we must from the preceding argument be equally convinced 
of the presence of " Earth-shaking Neptune " in both cases. 
In the earlier period indeed, tliere is every reason to believe 
that the currents of the then ocean must have been mucli more 
violent than those which now exist, inasmuch as ilie disloca-? 
tions of the strata which appear then to have taken place, are 
such as cannot be supposed to have occurred without having 
occasioned the most impetuous waves and diluvial currents by 
the impulse communicated to the circumfluent waters. 

The ^nartzose conglomerate of the millslone grit incimbeiil 
on the carfoonileroiis limestone occurs under ciromnataiieei 
oxaetly similar, and in geological age so nearly apfmiches the 
jformer, that it seems superfluona to sepnrate it as indicating a 
distinct diluvial period. 

2. The vast beds of conglomerate ceostitttting very gene- 
rally the lowest members of the new red sandstone, present a 
still more striking instance of similar phienomena: they form 
indeed, one of the most magnificent and illustrative oi all geo- 
logical exhibitions. The materials of this conglomerate being 
generally derived from the noost contiguous chains of the older 
rocks, vary in different districts: thus where the new red sand- 
stone abuts against transition clmins ot" grauwacke, &c. (as in 
Devonshirci) the pebbles are quartz, harti .slates, porphyry, &e. 
g, the celebrated Ijeavitree conglomerate) ; where the for* 
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mation approaclies calcareous cliaiiis (as along tlic Meiulips^ 
qn the Bristol Avon, on the south edge of the Soutli Welsh; 
coal b^in, ^c), its materials have been derived from the cur- 
bopiferous Umestone. 

. In this case the bloclfis ipplnded. are often of considerablQ 
qIz^ 98 especially in th^. sep^n. exhibited by the new road 
ascending Cliftpii Qpvn^ from the end of St.Vincent*s Rocks ; 
here they must someliipes weigh several tons. The pebbles 
exhibit all the .cbsracteristic organic -remains of the griginal 
rq«jc, ^nd the Qutline pf. thqiie vemetna is qfiim trtmcat^ by 
their rounded surface. 

This conglomerate has most evidently oriirinally formed 
beds of gravel lying figainst the chains whence that gravel was 
derived, in a manner exactly similar to tiiat of an actual sea-* 
beach ; they are thickest at the nearest points to those chains^ 
and regularly decrease as they recede from them. Thus tjie 
calcareous conglomerate covering tiie coal-measures iiear the 
Mendip chain i$ ti^'enty-three fathoms in thickness ; about ten 
miles distant from tj^ chfun it does not.exoeed-oaeor tvo 
fii^faomsy.apd still further off quite disappeafs* These deposits 
S^rmingi the lowesjb .members gf the nearly hwiaontal strain 
comparadvely undisturbed po3itiQn of which shows that 

material changes of relative tevel have been occasioned by 
lllb^sequent convulsion), we may con^dently infer from the 
superior level of the superincumbent Has, oolites* &c. that these 
gravel beds were distributed beneath the then sea-level ; and 
the extreme dislocation of the subjacent carboniferous rocks, 
&c. will sufficiently account for violent diluvial currents in the 
then pcean. When we examine points where sections are pre- 
sented of these conglomerates resting on the older rocks, 
we find the edges of the strata of the latter truncated and 
smoothed, and their surface often irregularly excavated, in a 
manner w(iich we cannot but ascribe to the operation of such 
c^^rei^?. 

^ The Bothe tpdte Hegende of the Gennan' geologists isge- 
i^f^Uy ideoticai in age and po^jl^iop with the con^lomeralies 
now con^ered. I can at leaat answer that thb is the case 
with those portions of it whidb I have. myself exa^niQed in tha 
i^nghbourhood of the ThuringerwaMe* 

3. We do no( wet with any other extensive accumulation 
of .^{iterrwom pebbles in the strata, until we arrive at the ter- 
tiary deposits next above the chalk (the gravel associated with 
plastic clay) : we indeed, in the intermeiliate formations, tind 
some traces of this kind ; for instance, in the calcareous grit 
beneath the coral rag, and in the iron-sand below the chalk; 
but they cannot be compared with tlie conglomerates betbre 
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described, containing only very small pebbles, such as we may 
consider at all times to be prettv generally distributed over 
the channel of the ocean. Now this absence of large water- 
worn fragments, as well as the circumstances attendant on the 
instances of their presence, appears to me to furnish data in- 
dicating the true theory of their origin ; for otherwise, it 
might be said that the ordinaiy action of the waves on the sea 
coast was quite adequate to explain the existence of these 
gravel beds, without any necessity of having recourse to ex- 
traordinary diluvial currents. But if so, why do we not find 
them universally intermixed among our formations ? for at 
every period there iiui^t have been lines of sea coast, and the 
ordinajy action on tliese coasts must, of course, have been 
constant aiul imitbriii. Why, on the contrary, do we only find 
them among llie products of pei'iods which, on iudepeudent 

grounds (the dislocatacm of the strata), we must conclude to 
ave been epochs of extraordinary convulsions, and of such 
convulsions as we cannot conceive to have talten place, with- 
out having been accompanied by much disturbance in the 
level of the then existing oceans, and, consequently, by vio- 
lent diluvial currents? Thus, during the deposition of the 
oolites and chalk (as we have already observed in the first 
part of our essay), we observe few, and comparatively trifling 
indications of the operations of the dislocating forces : and 
here, also, we find few and trifling indications of diluvial cur- 
rents. But, as we have already seen, in the tertiary period the 
convulsions that elevated the strata of the Isle of Wight and 
tlie Dorsetshire coasts, and those which elevated much of the 
Alps, took place; now we may well represent to our minds 
what niusl have been the efiect oi these convulsions on the sea 
level, if we should, for a moment, endeavour to imagine what 
would be the consequences of their repetition. Supposing, 
for example^ that a new island^ 800 feet high, were suddenly 
to be protruded from die bosom d the sea on the Lincolnshire 
coast, and that, at the same time, 60 miles of the adjacent flats 
on that coast were broken up, and their beds thrown from an 
horizontal into a vertical position, — what, in such a case, must 
be the agitation of the waters ! would not the resulting flood 
spread far and wide ? and may we not conceive that the diluvial 
waves would overtop the neighbouring chain of the Wold 
hills, scoop out deep valleys in them, and reduce much of their 
materials to the state of gravel? 

The gravel associated with the plastic clay is principally 
composed of flints derived Ironi tlic clialk strata : it may be 
well studied in the neighbourhood of [.ondori, as it underlies 
all the elevated grounds of the plain of iilackiicalh ; and may 
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be seen in all the pits of Woolwich, Cliarlton, Chislehurst, and 
Bexley, It is distinguished from the overlying superficial 
gravel, by its containing: the shells, &c. of the plastic clay. 
The upper surface of llie clialk, wljeievei it caji be examined, 
appears to have been deeply eroded by the currents which 
produced this graveL 

4. I cannot Detter describe the most recent accumuUtioas 
of gravdy ftc^ tlian bv abridgin<r Brongniart's excellent article 
on the Terrains Clysmiens ou Dilnviens»" in his Tableau^ 

66^ &G. ; and I am happy to join to my own arguments the 
views.of a geologist so superior. ^* These deposits,'^ he says, 

are the most superficial of all the rocks' of the period imm^ 
diately preceding the actual epoch : to the common characters 
wlilch belong to all the formations of alluvial origin (such as are 
actually proceeding) they join the peculiar feature of present- 
ing themselves under circumstances which rrnist obk'ge vs, of 
necessili/, to admit great differences, both as to the forms and 
elevations of the surface of the earth at the period of their 
deposition lioni the actual state, and also as to the mass and 
force of the aqueous currents which then prevailed. Sometimes 
these characters are found in their poshion, for they present 
themselves at elevations or distances whither no water-course 
moved by the actual forces^ even the most violent, could ever 
possibly arrive. 

♦* Sometimes these are distinguished from all actual alluvial 
deposits bv the volume and nature of the fragments which 
compose them ; for they are often of such a voTume, that no 
actual water-course could possibly transport them, and of such 
a nature, that they cannot be attributed to tlie rocks of the 
soil where they are found ; but must have been detached from 
rocks so distant, that they must have been transported by a 
force, of which, in lIkj actual state of nature, no examples are 
known, that can iairly bear an application to the objects and 
localities under observation. 

*' The organic remains, such as elephants, hippopotami, &c., 
and the absence of all remains of man and his arts, offer an- 
other ground of distinction*'' * 

I would only add to these extracts from Brongniarti whose 
whole article is well worthy of examination by all who wish 
fully to understand the subject, a few aiguments drawn from 
particular examples. 

I have often been truly curious to know whether the writers 
who ascribe these diluvial phaenomena to the actual operations 
of atmospheric waters draining off* the surface of the earth, 
ever could have attempted to present to their minds any thing 
like a precise view of the districts in questioui and of the phse- 
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iiomenn they undertake to explain : for instance, of the struc- 
ture of Luncburg Heath, and all the vast diluvial flats of the 
North of Germany. These are occupied by one vast accumu- 
lation of gravel, partly chnlk flints, derived, probably, from a 
zone of that formation, which must originally have occupied 
this tract (as may be been ii oni die chaik-})it at Luneburg)> 
but every apparent mass of whicli has been swept away, and 
buried beneath its own ruins; but with these are Intehningled 
vast blocks- of granite^ often as large as small oottages, for 
which, at a little di$tance^ I have more than dice mistaken 
them;~this granite being derived from the Norwegian mounn 
tains, on the o{)posite side of the Baltic. Now I will attMpt 
to explain all this on the Fluvial theory* First» the rivers now 
flowing through the North of Germany must have changed 
their course so frequently, as to have covered, successively, 
every inch of the North of Germany, since this gravel is uni- 
versally distributed : and this they must have done, though we 
do not find from the earliest records })i eserved of the topo- 
graphy of the country, that tliey are in the habit of chanj^ing 
their course in the least Secondly, tliey must have wa&lied 
away every projecting mass of the chalk formation, although 
we do not find that the slightest mound, of the most ancient 
entrenchments in the neighbourhood has been sensibly idfected 
by atmosphmc causes mr some thousand years. Third^y^ 
they must have carried blocks of many tons in weight mt 
some hundred miles, though they have now unaccountably 
left off transporting any thing of more than a few ounces, and 
that only for short distances. Fonrthly, they must have trans- 
ported these blocks up their currents ; since the granite is de- 
rived from the opposite side of the Baltic, but the actual 
course of all the streams is towards the Baltic. I have always 
admired the seemingly sarcastic in«^enuity of the ancient geo- 
metricians, in adopting the reductio ad absm'dtim as a mode 
of demonstration; but I doubt whether even the iertile ima- 
gination of these worthy elders ever conceived any thing quite 
equal to this. 

But T will come nearer home. The great plain ol London 
is deeply and universally covered with flint gravel, apparently 
derived from the chalk rid^s of HertfbrduiiTe, &c. : in that 
plain arise many insulated hiUs, as Highgate, Harrow, &c., and 
these hills are equally capped with nint gravel. Now, as no 
stream (not even Father Thames] can roll gravel up hill, we 
must suppose that the original surface of the plain was once 
at the same level as the tops of these hills, in order to allow the 
chalk flints to have been transported thither : and while things 
were in this state, we must suppose- the then Thames to have 

changed 
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duuiged its coarse often enough to bear die gra^ t» wHk tbe 
fioiiits now constituting the hill tops, since they are by no 
means in any single line. Next, we must suppose the Thames 
still wanderiiirr from bed to bed, to have excavated down to 
the present 1l\ el, that is, some 400 or 500 feet, a district of 
several thousaiitl square miles. And lastly, to have univer- 
sally distributed tht^ gravel over the surface so excavated: yet, 
since in the time of the Romans, Londinium was already an 
emporium, the river has been remarkably redaimed Irom tlie 
fickle habits of its youth, having been ever constant to a single 
channel ; ^id the camps of tiKit people on Wimbledon Ccmi* 
men and Holmod Uni baVe resisted tbe atmospheric actioii 
ef some ie^gbteen eemuties, witboac material degnidatioa« 

I have, about a yeareineei in a paper communicated to the 
Geological Socitely on the valley of the Thames^ of winch 
an analysis wsr given in tiiis Journal at the time*, mentioned 
instances connected witli that valley, in which the diluvial pcb^ 
bles must have been derived from districts having their drain- 
age in directions exactly opposite to that by which they mast 
have been transported to their present iocaiity* 

' (Tote Gonthnied.} 



XXX VI. Observations relative to the Origin and History of the 
Bushmen, By Andrew Smith^ Jlf.X>. M,W,S, Sfc, 

[OoniiBiied Ihun p. 1£7*] 

'T^HE language spoken by the Bushmen is decidedly a dia- 
lect or dialects of that in nse amongst die Hottentots else- 
where; "biit iti most situations is so altered and modified, as 
that its origin and dependence can scarcely be traced. Some 
express themsdves almost exactly in the same manner as Ihe 
Namaquas ; others by the same words, 6nly with a peculiar 
pronmiciation, and a third division in a style partly varied by 
the mode of utterance, and partly by the introduction of new 
words or expressions either resorted to for the purpose of com- 
municating newly accjuired ideas, or with the design of confu- 
sing their tongue and rendering it only intelligible to the mem- 
bers of tlieir own communities. Of the three, the latter mo- 
dification is by far the most general, and forms what is known 
amongst the colonists by the appellation "Cnese tal." From 
the plan just adverted to being freque ntly adopted, and consi- 
dered as of advantage in carrying on their dangerous and un- 
iawiul exploits, very considerable luoditications are eveu cur- 

* .See Phil. Illi^ and Aanah^ N.S. vol. vi. p. 61. 
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rent amongst families or associates themselves ; all of wliich, 
however, are more or less perfectly understooLl by the popula- 
tion at large, though very incompletely by strangers, who are 
well versed in the more regular language upon which such 
rude and slang jargon is ingrafted. That c]a]i}:)inrr noise oc- 
casioned by various motions of the tongue, and wiiicli is truly 
churactei istic of the Hottentot language, is particularly con- 
spicuous amongst the Bosbm^y aikd by many is so incessantly 
employed, as to make it appear that they gave utterance to no 
articulate sounds, but only an uninterrupted succession of claps 
apparently unfitted for conveying any meaning, and yet com* 
pletely recognised and understomi by. those to whom they are 
directed. £est the fore^mg observations, setting forth the 
dialects of the latter as m a great measure unintelligible to 
the former, may yet, as has already been the case, be urged in 
proof of their existence as a distinct race, it may be observed 
that the modifications in use amongst other tribes would not 
be understood by the dilierent inhabitants, were it not for the 
occasional intercourse and association of persons of different 
divisions, whereby all become acquainted with the discrepan- 
cies of each other. Such communications, however, do not 
generally take place between the Bushmen and other tribes, 
and consequently the dialects of the latter, instead of having 
btea and continuing to be familiar to others, are distinctly 
known merely to themselves; and onl^, if at all, understood by 
strangers after long and serious consideratiim. Tliat it Is the 
seclusion and not a radical distinction that renders it incom- 
prehensible, is distinctly evinced by the circumstance of those 
who live on friendly terms with other Hottentot tribes, and 
unite more or less therewith, expressing their own words by 
such a modified pronunciation, as to render them quite intel- 
ligible, and to bespeak the same root for all varieties. 

Their articles of clothing are very simple, rude, and ineffi- 
cient. A kaross, somewhat in the iorni of a mantle, is sus- 
pended over the shoulders, and is according to the season of 
the year, or the temperature of the moment, either permitted 
to hang loose behind the body, or made to envelope ii^ much 
thereof as its usual scanty dimension will possibly e^TecL Such 
is usually composed of sheepH^in^ with the woolly side in- 
wards, and forms almost their only protection against the 
weather^ being required to answer all the purposes of a dress 
by day, and aU the offices of a covering oy night Besides 
jtnat^ both sexes have a more limited and partial one for hiding 
what the dictates of modesty forbid to be exposed ; and though 
the extent to which such concealment is carried is different in 
each, yet to a certain extent the same objects are kept in view. 

In 
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In the men, a portion of skin,' usually' either of a jackal or of 
a wild cat, is suspended in front of the body from a leathern 

girdle which encircles the loins, and frequently a portion of 
ried leather hangs from the same behind to conceal at least 
a portion of the after parts, when the principal article of 
covering is too short to perform that ofRce. Amongst the 
women again, the article in question is more extensive, and 
commonly consists of some raLTiJccl skins or nieces of leatlier, 
variously iixed together and aitaehed round the loins, thereby 
enveloping more or less the whole of the parts between those 
and tlie middle of the thigiis. The members of this sex also 
universally endeavour to procure some sort of covering for 
their heads, which they usually compose of the same article as 
that which forms the other parts of their dress; and if obtain- 
able of sufficient size, apply it somewhat like a turban. The 
men on the odier hand are commonly regardless of the part 
just adverted to, and generally appear bardeaded, unless when 
hunting or exposed to the influence of a very strong sun, on 
which occasions they usually employ a sort oi cap made of the 
dried skin of some animal they may nave killed in the chase. 

The inefficiency, however, of such clothing induces them 
to have recourse to other means of protection besides those 
which have been detailed, and particularly to that of anointing 
their bodies and limbs with fat, either pure or variously adul- 
terated. In the practice of this, they have always a twofold 
object in view ; namely, the protection of their skin against the 
parching eilecLs of heat aiul u iud, and the agility and pliability 
ensured to the muscles and joints ; and whatever may be said 
against the custom, it is certainly a necessary and highly bene- 
ficial one to such as are without those complete coverings, 
which more civilized life supplies, llie necessity of often ex- 
posing themselves during the great heat of the day, doubtless 
soon made them aware ^ the want of some protection against 
a powerful sun, and suggested the present method they pursue 
Of forming a sort of umbrella by the disposing of ostrich fea- 
thers round the extremity of a common walkmg stick. All, 
as well male as female, betray a remarkable anxiety after or- 
naments, and evince a marked desire for every article that 
appears to tliem either ci^andy or uncommon. Amongst such, 
the most in esteem are perhaps beads, buttons, and pieces of 
copper, brass, or polished steel; and what of those they hap- 
pen to procure, they attach to different parts, — such as the 
neck, ears, hair, loins, exUcunues, ike, and not unfrequcntly 
also to their different articles of clothing. Indeed so strong 
is their love of decoration, that they will, in the absence of tlie 
more desired objects for that purpose, employ those of their 

own 
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own construction, — such as sashes formed of circular pieces 
of the shell of the ostrich e^, pieces of wood, teeth of wild 
animals, shells, young tortoises^ &c. and those they display 
in different positions and forms, according to the tocies <a 
the wearers. 

The circumstance of their having no fixed abodes goes to 
prevent them from having any estabhshed huts; and the con? 
stant necessity of moving from one place to another in quest 
of an uncertain ami scanty subsistence, inclines them to bestow 
little care or labour on their temporary dwellings. They 
either erect a shelter of bushes for the nigiit, under the shade 
oT.whicfa they repose, or dig a hole in the ground, into which 
they creep, or else seek a refuge in some natural previoe of « 
roclr, or under a projecting stone, either of whidi they .consider 
as quite snfficient for a transient residence. Though sudi it 
tiie general method they follow, in protecting themselves 
against the efiS?cts of the weather during the periods of their 
repose^ yet some are more particular, aiul extend their consif 
deration so far as to supply themselves with a sort of mat, which 
they place nearly nprif>;ht by means of a couple of poles, viz, 
one at eacli extremity, and under the pnotection of that they 
seek their rest. 

[To be continued.] . . 

XXXVII. Statement rcsjiccting the Legacy left hy the latd 
Earl of Bridgcwatcr, for rrwariUng the Anthors of Works, 
to be published in pursuance of his Will, and demonstrative 
of the Divine Attributes, as manifested in the Creation^ By 
i)AViEs Gilbert, M.P, F.P,R.S. 

To theJEditon qfihe PAiloscphkal Me^tzifu and jitmals. - 

Gentlemen, 

THE following short statement iLspccting the late Earl of 
^ Bridgewater*s legacy of eight thousand pounds, and of 
the final arran«^njments made in consequence of it, may pos- 
sibly be thought not unworthy of a place in your Journal. 

Ihe ileverend and Right Honourable Thomas Henry 
Egerton Earl of Bridgewater died in the mouth of Febnuiryii 
1829, at Paris, leaving his last will and testament bearing dat^ 
on the 25th of Febryary, 1825, in which he desired and directed 
his trustees itolay out and invest in their own names in some or 
one of the public Stocks or Funds of Great Britain, the sum of 
eight thousand pounds sterling; the said sum with all accruing 
dividends thereon to be hel4 at the disposal of the President, 

for 
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lor the time being, of the Royal Society ol London, to be 
transferred, paid and applied, according* to the order and di- 
rection of the said President of the Royal Society, in full, and 
without any diminution or abatement whatsoever, Jn such 
proportions and at such times, according to his direction and 
judgement} and without bebg subject to any controui or rc- 
monsibility whatsoever, to such person or persons as the said 
msideut, tor the time being, of the aforesaid Royal Society, 
should or nii*rht nominate or appoint and employ. And he 
thereby dechired his will and particular request to be, thnt 
some person or persons shoukl be nominated and appointed 
by the said President, to write, print, publish, and expose to 
public sale, one thousaiul copies of a work on the Power, 
Wisdom, and Gouclne-s ofGod, as manifested in the Creation ; 
illustrating such work by ail reasonable urgunienls, as ibr 
instance, the variety and formation of God's creatures in the 
animal, vegetable^ and mineral kingdoms ; the eflfect of digjes-' 
tbn and thereby of conversion, the construction of the hand 
of man, and an infinite variety of other arguments ; as also by 
dbcoveries, ancient and modern, in arts, sciences, and the 
whole extent of literature.... And he desired that the profits 
arising from and out of the circulation and sale of the afore- 
said work should be paid by the said President of the Royal 
Society, as of right, as a further remuneration and reward to 
such person or persons as the said President of the Royal 
Society should so nomhiate, appoint, and employ ; with a 
further power to advance the bunis of liOOl. and of 500/. 
during tlie writing and })i luting of the said u en k. 

The testator appointed John Charles Clarmont, Thomas 
Phillips, and Eugene Anguate iiarbier, Esquires, executors 
and trustees of his will. And these gentlemen, on the 14th of 
July 18S0, invested tbe devised sum of S0002. in the purchase 
of 3 per cent, consolidated Bank Annuities, which now stand 
in their names for the above specified purposes. 

The late President of the Royal Society having ascertained 
firom a Noble Lord immediately connected with the deceased, 
that his family were desirous of having the objects of the be- 
quest executed, proceeded as follows;— 

He was fnlly aware of the duty imposed on him to select 
persons amply qualified for discharging in an adequate man- 
ner the task they would have to perform ; and he was also 
imprt ssocl witli tiie conviction, that however carefully a se- 
lection niigbi be made, several gentlemen must be omitted, 
possessing the requisite qualifications, equally, perhaps, with 
those who received tiic appointment. 

For the purpose therefore of acquiring the most able assbt^ 
& Vol. 9. No. 51. March 18SI. 2 D anoe, 
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ance^ and of placing the whole transaction above even the 
suspicion ot luvout itism or pai Llalitv, the late President was 
induced Lo request the aid of two individuals, as iiiglilj distin- 
gnished by their abilities and by their learning as by the emi- 
nent stfitioaff which the^ hold in the hierardiy: ef the coniMry^ 
where able and intrepid champions liave never bee& wanting 
to vindicate. tbe natural and moral attributes of the Dtvinily 
against the equal lydangerous attacks of infidelityy fanaticism, 
and imposture. The two distinguished prelates^ the Arch- 
bishop of Canterbury and the Btshop.of London, most readily 
condescended to afford their assistance; and after much de- 
liberation, and with the concurrence of the Noble Lord above 
alluded to, the work has been placed in the hands of the SoU 
lowing eigiit gentlemen : — 

The Rev. William Whewell, M.A. F.R.S., Fellow of Tri- 
nity College, and Professor of Mineralogy in the University 
of Cambridge. •• < i 

The Rev. John Thomas Chalmers^ Professor of Divinity at 
Cdinbuijgh* • * - • . 

• Joha Kidd» £sq.^ M.D. F.R.S.5 Regius Professor of Medi- 
cine in the University of Ozfotd. 

The Rev. William Buckland, D.D. F.R.S., Canon of Christ 
Charchy and ProfinsoE of Geology in the University of Oxp 
ford. 

Peter Mark Roget, Esq. M.D., Sec. R.S. 

Charles Bell, Esq. F.R.S., Surgeon, 

The Rev. William Kirby, M.A. F.R.S. 

William Prout, Esq. M.D. F.R.S. 
Each being pledged to take a part, as designated by the 
testator, most adapted to his acquirements and to his pursuits: 
and thus it is confidently hoped and expected, that a work 
entrusted to such individuals will appear, as a whole, worthy 
of the -age and of the country about to give it birth. 



XXXVIIL NoHees respecting New Books, 

Six Maps of the Stars. Published under the superintendence of the 
Society for the Dijfusion of Useful Knowledge. London^ 1 b30. At a. 

WE congratulate our astronomical readers, as well as that large 
portion of the public which is interested in the science of 
astronomy, on the appearance of these beautifiil maps. They would 
have formed a valuable addition to astroiiomtcal literakure^ had they 

been published on terms corresponding with those which works of tins 
description on a similar scale ordinarily bear. But published, as they 
are, at a price so low as to ennble every individual, who feels an in- 
terest in the subject^ to possess himselt of an atlas of all the stars 
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viable to the rtaked eye, adequate in plan and m execution to the 
present istate of astronomy, their value becomes greatly enhanced. 
They form, perha|»$, in a ecientific poltit of view (with.thie exception 
of the Life of Galileo and thatol: Ke|rfer, each .of which faust be re« 
garded as being, on the whole, of equal importance to them) the 
most valuable single part of the works published by the Society for 
the Diffusion of Useful Knowledge, and the precursor, we hope^ of 
many mure, characterized by similar excellence. 

The prqjectioD aooofding to which these ifiape are laid dowsj ii 
that jwhich was susgested, rorrepresenting the sphere of the heavens, 
by Mr. Lubbock, (under whose immediate direction» we andefstaod, 
they have been executed,) in his pnper on the perspective represen- 
tation of a circle, ])ub1ished in our tifili volutiu-, of the present series. 
This is the Gnoraonic Projection j the stars being projected on the 
ma^s in perspective ; that is, as they would be, if it were possible, at 
a given momedt, by a Camera Lucida. The celestial sphere is thuf 
projected upon six planes,^ (each of which-is represented by amapj 
forming the sides of a cabe^ theeye being supposed to be at the centre. 
The distortioQ at the corners is too trifling to interrefe sensibly with 
tlie etlcct. The heavenly sphere is thus contained in six maps ; and 
the poles being taken for the respective centres of the upper and 
(ower'snHaoes of the cube, the sides of the cube are symmetncal, the 
parallels of decKnatioa on them being portions of lMfpetb<das4;and (be 
meridians straight lines ; the upper and lower surniees are also sym- 
metrical, the parallels of declination on them being circles, and the 
meridians straight lines. From the properties of this projection, these 
maps have the advantag-e of enabling any one to find any star or con- 
stellation with the greatest readiness | for, as stated in the " Expla* 
nation** prefixed to tfaem^ those stars which are in the sane: great 
circle in tiie heavens, and therefim appear to be in the same straight 
line, are still in the same straight line in the map. - . v " 

The rirrles of ric^ht ascension and of declination for every degree 
of riLdit ascension and of declination, hnving been projected agree>: 
ably to this method, the stars were laid down, we are informed in the 
•* Explanation," by Mr. W. Newton (author of the well-known globes) 
from the Catalogue of the-Astronomical^ Soci^, lakiog-allftho stais 
IB that catnkigue u]) to the sixth magnitude, exclusive, which are 
about all that oin'bo seen by the naked eye. The magnitudes as? 
signed to the stars represented are those of Piazzi, as given in the 
Catalogue of the Astronomical Society j the difference of magnitude 
being indicated by tiie number of ''petals'* (rays) in the asterisk 
denoting each star; those which: vary in magnitude (tal^n from 
WestphaVs list, as quoted in the Bull dm 8dm. for 1827,) 
being diMtingaiiahod by the letters Var. placed over tliem, as well as 
by a different symbol from that of the invariable stars. The nebuls, 
it is stated, are laid down from a catalogue with which the Society 
was favoured bv the kindness of Sir James South, and which had 
been reduced to the year 1822, by Mr. Mosley, from that given by 
Messier in the Cmn^dm Tern for 1766«and fromithe catalogue given 
by La^iki hi the same ivoliime* of the nebuhe^ohseived by him in the 
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ROuthcrn lieniispherc. The former, in these maps, have Messier'^ 
number underneath, iliose of Lacaille liave nu reference. The pla- 
netary nebuIiB diaoovered by M. Stnive are also inserted, from his 
Caialogut nevus SteUarum duplicium et mnltiplicium. 

The Milky^way is taken from Wolhistons Catalogue, "as far as 
that catalogue gives its boundsirv, that is, to about 30° south declina- 
tion ; beyond that/' it is observed^ ** we know no goo^ authority for 
its limits. ' 

When a star has a Greek letter in the Astronomical Society's Ca- 
talogue, this letter is placed against it in the map | when the star has" 

no Greek letter, the number which stands in the second column d 
tliat catalogue is usee! ; nnd in some few cases, when neither of these 
references exists, the Italic letter which corresponds to the star in the 
catalogue is employed. Some stars are without either of these refe- 
rences. The double star* liave two dots following the reference, as 
a i Andromedft ; they are taken from Sir James Sottth's Catalogue oC 
Double Stars in the first volume of the Transaeiiom of ike Attronon 
nueal Society, from the catalogue given by the same astronomer in the 
Phih)sop!Mr;t! Transactions for 1826, and from M. Struve's catalogue 
before referred to. 

The prefatory explanation, in addition to the statements we have 
abridged in the foregoing paragraphs, consists only of an interesting 
extract from the prefiiee to Flamsteed** Historia Qelettis, respectinj^ 
the figures assigned to the constellations, and which contains nearly 
all that is known of their history. The figures assigned to them by 
that astronomer, after a careful examination of Ptolemy's Catalogue^ii 
which is the most ancient work in which thev are found, (although it 
is manifest from Ftukmy's statement that similar figures had beeO' 
used from a period long anterior to his») have been closely adhered to 
in the present maps, having been copied from Flamstecd, for this pur« 
pose, by Mr. W. Clarke. The maps have been engraved, with great 
clcarrtfss nnr! precision, as well as delicacy of touch, bv Messrs. 
J. and C. Walker; and from the union of these qualities, they have 
an appearance of beauty and softness unusual in maps and eng;raved 
linear representations of scientific subjects, while they are at the same 
time perfectly adapted — by the. distinctness of every line and symbol 
—for reference and consaltatton . Their siae is ten inches and a Indf 
by about ten and three quarters, being very nearly the same as that 
of the Society's Geographical Maps. Nos. I to 4 are occupied by 
those portions of the northern and southern celestial hemispheres 
which extend to about 40° of north and south declination ; No. 5 in- 
cludes the stars circumjacent to the North Pole ; and No. 6, those 
which ere circumjacent to the South Pole. 

Having so fully expressed our approbation of this celestial atlas, an 
extension of which by a series of maps including stars up to the 
twelfth magnitude, we are glad to hear, lirjs been determined upon 
by the Society, we may be permitted to mention an omission or two 
which we have observed in it. In the ''Explanation" the only au- 
thorities dted for -the NeMa are Meaider and .Lacaille as noticed 
above, the latter for those of the southern hemisphere i and these 
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appear to have been the only authorities employed in laying down 
those objects. But in the Philosophiai] Traiitiietiaiui for 1828 ma 
catalogue of 629 nebulae and clusters of stars in tiie southern hemU 
sphere, observed at Paramatta by Mr. Dunlop, no use of which ap- 
pears to hnve })een made in the construction of these nil^w. 

Lacaille, we believe, observed only about 40 or 50 nebulse and 
clusters of stars in the southern hemisphere ; 26 of which, besidea 
the Ne.bula Major and Nebula Minor, are given. Now although a 
large numlier of those described by Mr« Donlop may be too smally 
(like the remainder of Laaulle's,) to be laid down tn the , present 
series of maps, and may require to be reserved for that which, as we 
have mentioned, is now in preparation, yet it seem;; probable that 
out of nearly 000 nebulae and clusters observed so/e/y by Mr. Dunlop, 
some mu»L be euuul in apparent magnitude to the 2G of LacaiUe's 
which have actually been inserted^ and must therefore require inser- 
tion in the present series equally with them. 

. The " Planetary Nebulae" discovered by Struve, of which it is re- 
marked in the " Explnnntuni " that "they deserve to be reckoned 
amongst the most interestmg objects in the heavens," have with 
great propriety been inserted j and No. 8 of Struve is the only one 
of them which appears in the maps representing the southern hemi. 
Sphere. Now Nos. 266, and 267 of Dunlop probably belong to tUt 
intereating class of bodies, especially the latter. 

Annexed to Mr. Dunlop's Catalogue arc two elaborate plates, very 
correctly laid down from observations, of tlie IWI'uIn Majnr and iVe- 
buUt Minory no use of which seems to have been made m representing 
those nebulse in the. maps. In Mr. Dunlop's plates their forms appear 
to differ considerably from tliose given in the maps j and the places 
assigned to them by Mr. Dnnlop» differ from those given by Lacaille; 
In laying down the Milky-way, Mr. Dunlop'a detail^ map of it, from 
the Robur Caroll to Scorpio, does not appear to have been referred 
to. Lacaille is quoted in the *' Explanation " as the only authority 
lespcctinj^ the dark space in the southern cross j and this phaenome- 
non, it IS observed, *' dofs not seem to have been attended to in any 
oelestial globes or maps.*' This also is particularly mentioned by 
Mr* Dunlop, and is very accurately laid down by the telescope in his 
map of the Milky-way. 

If we are correct in our estimation of tlie valne of Mr. Dunlop's 
observations, and if also the Society for the Ditfusion of Useful 
Knowledge should agree with us in the propriety of introducing such 
of their results as come within the range of magnitude of the present 
inaps, in future , impressions, probably, the omissions which we hare 
noticed will be supplied. [B.] 
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ROYAL SOCIETY. 

Jan. 13 & 20, A PAPER was read, On the Equilibrium of Fluids; 

1831. and the figure of a homogeneous Plaoet ia a 

fluid state ; by Jumeti Ivory, Esq. A.M. F.R.S. 

The author considers the essential piujjcrty of a fluid, and that oii 
which its defitittion fthoitid be firancted, as consisting in* the perfect 
tnobiHty of its particles among one another. If abstraction be made 
of tlie force of gravity, or other accelerating force, when a conti* 
nodus fluid is at rest, and consequently in a state of equilibrium, 
all its particles arc equally pressed in every direction, are equally 
distant from one another, and are similarly arranged about every in- 
terior point. No fluid is absolutely incompressible ^ but the decree 
of compressibility may be conceived to be so small as not to affect the 
muits ; and it is accordingly disregarded in the investigations whidi 
occupy the present paper. 

These investigations are built on the assumption that the hydro- 
static pressure at every point of the fluid is the same function of 
the three rectangular co-ordinates of the point drawn to three planes 
intersecting one another at right angles. The author shows that the 
algebraical expressions of the accelerating forces producing the pres- 
inre are not entirely arbitrary; because they must necessarily be 
equal to the partial diflerential co-efTicients of a function of three ifi" 
dependent variables, and therefore they are likewise the same func- 
tions of the co-ordinates of their point of action in every part of the 
mass. This is one of the conditions required for the equilibrium of 
vmass of homogeneous fluid and a second neceeMry condition is, 
that these functions of the ordinates are capable of being integrated; 
When these two conditions are fulfilled, the determination of the 
6efnre of equilibrium is reduced to a question purely matbemfitical. 
For we can form an equation expressive of an equilibrium between 
the accelerating forces and the variation of pressure, and by integra- 
ting this equation we may obtain the hydroitatic pressure j utaiee 
maybe deduced the equation of all those points at which there i»«b 
pressure* that is^ of the outer surface of the fliaid.' All that Is then 
requisite for securing the permanence of the figure of the fluid, is 
that the pressures propagated through the mass be either supported^ 
or mutually balance one another. The upper surface, which is at 
liberty, and where there is no pressure, and all interior surfaces^ 
wbere the pressure is constant, have the same dtfli»ent»l equation ; 
and from this the author infers that such snriaces are perpendicular to 
the resultant of the accelerating forces acting upon the particles con- 
tained in them. These interior surfaces were denominated by Clai- 
raut level surfaces; and they are distinguished by the two proper- 
ties of being equally pressed at all their points, and of cutting the re- 
sultant of the forces at right angles. 

The author next extends the investigation to heterogeneous fluids, 
the different ports of which vary tn their density, and deduces a si- 
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milar conclusion to the former with icspect to (he perpendicularity of 
the interior level suriiMaes to the resultant of the accelen^g forces,; 
which act upon the pHrticles sitiiatpt^l in each surface respectively. 
He discusses the hypothesis of Clairaut, of narrow canals traversing- 
the mass in various directions, and shows that tliefiame results foilow 
from it ii» from the ^neral theory. ■ i . . 

The cooditioini laid down by Clairaut, and all other authors, as 
those which mre neonnury for the equilibrium of a bomogeiicoiis floidi 
are these two : — first, the accelerating forces must be expressed by 
the partial differential co-eflBcients of a function of three independent 
( o-or linfites ; secondly, the resultant of the forces in action at the 
upper surface at liberty must be perpendicular to that surface. Ttie 
author.'Ahows thai the second condition ^is s consequence of the 
first; and he states the independent: conditions ofequilibrinm to 
be these : — first,' the expressions ofthe forces must be the same fano> 
tions of the co-ordinates in every part of the mass ; secondly, the 
same expre«5sions must be the partial differential co-efficientB of a 
function of three independent co-ordinates. 

In a very extensive class of problems, the difference in the two ways 
of laying down Sheconditionsoi-equilibrium disappears. But the theory 
of (2laimnt cannot be extended-ito >the cases in which the particles 
tautually attract or repel one another, or where the accelerating for^s 
depend on the fi^^ure of the mass of fluid Such is the condition of a 
homogeneous planet in a fluid state, in \vhich there are forces which 
prevail in the interior parts, but vanish at the surface ; and which are, 
therefore, not talten into account in Clairaut*8 theory. But since 
these forces tend to change the fi^re of the fluid, that theory is in- 
adequate to give an exact determination of the equilibrium in those 
cases. 

In the second part of the paper, the author applies his theory of 
the equilibrium of fluids to the determination of the fiG:;ure ofthe pla- 
nets, under the supposition that they are cumpui»ed wholly of fluid 
naterials. For this purpose he first considers the problem of d^er- 
miningthe equilibrium of a homogeneous .mass of fluid entirety at 
liberty, when the accelerating forces are known functions of the co- 
ordinates at their point of action. In the investiofation of this pro- 
blem, he supposes that the centre of gravity is at rest, and undis- 
turbed by the action of any accelerating force. . He then supposes the 
fluid to be iu e^uihbnum^and that three pianesarelaid down, intersect- 
ing one another at right angles in the centre of gravity of the mass, 
to which planes the particles of the fluids are referred by rectangular 
co-ordinates. The algdbraical oons^uenoes 'of this supposition are 
then pnrsue(?, the condition'^ ncces'^- irv to equilibrium pointed out, 
and the conclusion deduced, that the- resultant of the accelerating forces 
is perpendicular to the outer surtace, and also to the interior level 
•surfaces of the fluid, at every point of which there is the same inten- 
sitjr of pressure. The figure of the fluid being determined, it remaina 
to inquire, whether the equilibrium is secure ^ and the restilt of the 
inquiry furnishes an equatUHi which proves that the particles have no 
tsndeof^ to piove^ from any inequak^ of pressure. 

' A farther 
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A further discoaston b entered into in order to prove that the pres- 

snres propagated from the surfaces into the interior parts balance and 
destroy one nnother, which completely establishes the permanence of 
the hgure of the fluid. It is also shown that the mass of fluid, under 
these circumsiauces, has no tendency to turn upon an axis. ' 
' To illustrate the foregoing problem* the author appUeii it to the de- 
termination of the figure of equilibrium of a honrogeneotts mass of 
fluid jeotirely at Ub^y, of which the particles attract one another with 
a force directly proportional to the distance, at the same time that 
they are urged by a centrifugal force caused by rotation about au 
axis. • 

He then eatem upon the investigation of the second problem, in 
which the law of attraction of the particles is that of the inverse dn« 
plicate ratio of the distance \ and finally arrives at the conclusion, 
that the ff)rra of the fluid in equilibrium is, exclusively of all other 
figures, an oblate ellipticL\1 spheroid of revolution, and that its axis of 
rotation is the lesser axis of the spheroid. He also shows that within 
the spheroid there are no more than two sets oi surface:* equally 
pressed by the action of the exterior fluid ; and no more than two dtfie- 
rent spheroids of equilibrium answering to the same rotatory motion. 
If the whole spheroid be one of small oblateness, the greatest of the 
interior surfaces of equable pressure, whirh is not a level surface, 
stands upon the e(]u:Uor ; and the rest are within this, and are simi- 
lar to it, and simiiariy posited. VV hen it is very oblate, the greatest 
of these surfaces is described about the lesser axis ; and the rest are 
within it, and are similar to it> and similarly posited. The existence 
of two sets of interior surfaces, that are equally pressed at all their 
points by the action of the exterior fluid, is inconsistent with Clairaut's 
theory, Rnd is a proof of its insufficiency for determining the figure of 
a homogeneous planet. 

Jan. 27.— A paper was read, On the probable electric origin of 
all the phenomena of Terrestrial Magnetism, with an illustrative ex- 
periment ; by Peter Barlow, Esq. F.R.S. Corr. Mem. lost. France^ 
and of the Imp. Acad. St. Petersburgh. 

The author begins his paper by a retrospect of the several discove- 
ries on terrestrial masfnetism made since the commencement of the 
present century, iluinboldt, by his numerous and accurate observa- 
tions on tins subject, laid Liie loundation of all the scientific know- 
ledge relating to it, which we hitherto possessed The task of reducing 
these observations to definite principles, by subjecting them Co calcui- 
lation, was undertaken by Biot; and the conclusion which hedresr 
from them was, that, on the hypothesis of the earth's being a great 
magnef, the lucts would best accord with the supposition that its 
two poles are coincident, or indefinitely near to each other, at the 
centre of the globe. The same result was also obtained, though by a 
diferent process of reasoning by M. Kraft of St. Petentburgh. It 
followed as a necessary consequence that terrestrial magnetiiiffl ob^ 
serves a law different from that of a permanently magnetic body, but 
identical with that of a body in which transient magnetism is excited 
by induction. The law which obtains in the case of a sphere of iron 
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rendered angnelic by induction was first tnvetligated, in 1839« \rj 
Mr. Barlow ; and also, by Mr. Charles Bonnycastle, Profinitr of 
Mathematics in tlu* University of Virginia j it has since been amply 
confirmed by the more elaborate analytical investigations of Pois- 
son. iiut the result of all these inquiries^ instead of ailordiug 
«i ckmr notims of the »ol30Q <if terrestrial magnetism^ tended 
nUber to perplex and dBcune our Yletvi reepecting its natwe aiMl 
operanoiit 

While our knowledge was In this imperfect and almost retrog^rade 
statCj a new li^ht broke in upon us in the i^reat discovery of Oersted, 
which, by disclosing the intimate ichiliua which electricity bears to 
inagneti^my must be regarded as turmiiig u new era in the history of 
this .departmeitt of physical leienoe. Tw operation of the taagtnttai 
ibrce between a gaivaaic wore and a magnetic needle was pointed oot 
l)y the author, in a paper which was read to the Royal Society in the 
yenr 1822 3 and was still more fully examined by M. Ampere, who 
extended the investigation to the law of the reciprocal action of gal- 
vanic currents on one another ; and thence deduced a general theory 
oi mag neUc action. ' • • 

Having estabyslied the |[eiieral lact that the aAagaelkni which yi 
induced on an iron baU resides only on its suriace, and acts aeeoad* 
log to the same laws as the magnetic influence of the earth, the 
anthor was desirous of ascerfainint:^ whether he conhi surrcod in imi- 
tating the effects of terrestriai magnetism by distributing galvanic 
currents round the surface of an artificial globe. This conjecture lie 
put to tlie test of expermieuL, by iiaving a iiuilow wooden globe 
coDStructed, Msteen inches ki diameter^ with grooves out at im 
paridlels of latitude distant by 10^ Irani each other. Copper wires 
«ese then bid in these grooves, and disposed so as to allow of the 

transmission of a o:nlvanic currrent in similar directions through the 
whole system of these circular wires. Tliis being eftected, it was 
found that a magnetic needle, projicriy neutralized, so as to be ex- 
empt hum ail influence irom the eartli, and freely suspended in different 
situations on the snrfhceof this artificial globe, assumed positions ex<!> 
icdy analogous to those of the dippiog-needle in different parts o^ 
^ easth. The anthor has no doubt that if the electrical «arrentii 
in this experiment could be increased indefinitely, tfie npparatus 
might be made accumtely to represent every circumstance of mag- 
netic dip and direction actually observed in nature. 

it thus appears liiut all the phenomena of terrestrial magnetism 
may be prodooed by electridly akme : for it is evident, that in place 
of the needle employed in the cxperiaaent above described, the gal* 
vanic needle of Amp^ might liave been substituted, to the complete 
exclusion of the only magnetic part of the apparatus. 

The discovcrv of Seebeck , that heat applied to a circuit of metallic 
conductors dcvelapes p dvanism, and consequently gives rise to 
magnetic induction, supplies another link in the chain of evidence^ 
that terrestrial magnetism is purely an eiectrictd phenomenon, de^ 
riving its origin, during the diunMd revolution of the earth, from the 
action of the sun's rays on successive portions of its surface, in di- 
Rections parallel to the equator. The probability, therefore, is now 
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madi increased, that magnetim is a quality not <Metttially iMatinct 

from electricity. 

Feb. 3. — A papc] wa^ read On the Lunar Theory, ConuQimicated 
by the Rev. Dr. Lardner, !• .il.S. 

The subject tfeated of in this paper is intiodoced by* review of the 
labours of Claintut^ EuIcTj D*Alembert» and Thosus Sinpaoa. Tlie 
theories of these eminent men, the author remarksj were very defid*- 
cient in accuracy, and were not nt al! adrqimte, without correction 
from observation, to the construction ot tables. They could serve 
only to point out the arguments of the equations, and not all even of 
these. The inequalities ot the moon's motion are investigated by ap* 
proxhnating processes, which lead to results more or Im accurate, 
according as tiie qvprozimations are carried to a greater or less ex- 
tent. The writers above mentioned had contented themselves with 
short and easy approximations j and thoiiG^b they had accomplished 
much, had ycx left much more to be done. Subsequently to these, 
Mayer publislied an elaborate theory of the nu>on j but his coefficients 
required much correction, the results of his computations being ia 
some cases found to differ very widely from obsenrataon. A mndi 
greater degree of aoctiracy was attained by I^aplace, who bestowed 
particular attention to the influence of minute quantities, in every 
part of his theory. In the present paper the author has endeavoured 
to introduce further improvements into the lunar theory, by carrying 
the approximations considerably further than had hitherto been ocr 
complished. 

In the solutions of ibe problem given by former mathenmtaeians, 

the chief obstacle to the attainment of accuracy was the extreme 
length and labour of the necessary computations. Another object, 
therefore, which the author has had in view, is to facilitate thef?c com* 
putations, anci render them less laborious. This he endeavours to 
effect by the employment of certain artifices, by which the multiplicity 
of small terms will, with their coeflldents, be reddced withia a fiiao^ 
ticable compass, and their numerical computation rendered kss-ap* 
palling. ; 

The coefficient of the equation depending on the moon's distance 
from the sun, affords the mean?? of calculating the sun's horizontal 
parallax. For this purpose Laplace has computed this coefficient 
vj^ith greater accuracy than the rest ; and he makes the sun's pa* 
ridlax neatly 9". The autlior'a theory gives it little more than 
which is very near the mean of the various results obtained by the 
observation of transits. He thinks that there is, therefore^ gieal 
reason to conclude that its true value is about this quantity* 
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Feb. 1. — A. B. Lambert, Esq. in the chair. 

A communication from John Biackwall, Esq. F.L.$. was read, in* 
titled Remarks on the PulviUi of Insects. In this paper the writer con^ 
troverts the statement of Dr. Derham in his Phystco-Theology, sup* 

ported by Sir E. Home, and generally adopted by naturalists, that the 
feet of flies and other insects are furnished with " skinny palms," 
which enable them to stick on glass^ &c. by means of the pressure of 
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the atmosphere, Mr. Blackwall states that he found that minute haiw 
very closeiy set and directed downwards so completely cover the in- 
ferior surface oi the expanded membranes, improperly called suckers, 
mth which the tenninal joint of the tanl it pcomed, that it cannot 
ptmStkf be biooght into contact with the oljeckt on which these ia« 
sects move. He coi^iides, from observation and experiment, that 
the insects travenie the vertical ^ide^ of «;mooth tuMtiet^ 1^ means 
strictly mechanical^ hs Dr. Hooke had sufrgested. 

Feb. 15. — ^The reading of Mr. Blackwall s paper on Spiders waa 
condoded. ^ ■ 

GEOLOGICAL SOaETT. 

Jan. 5. 183 1 . — A paper was read entitled, On the general strue* 

tore of the Lake Mountains of the North of England, and on the 
great dislocations by vt^hich they have been separated from the 
neighbouring chains by Prof. Sedgwick, Pres. G.S. 

The country, of which the author hopes to give a detailed descrip- 
tioil in a series of communications, is bounded to the wtist and the 
fonth bj the waters of the Irish Sea and Morecambe Bay. Toward* 
the north it descends into the plain of the new red sandstone within 
the basin of the Eden ; and on the east side it presses against, and 
rtly encroaches on, the central carboniferous chain of the norUi, 
ithin these limits are found twodistinct classes of rocks, all the cen- 
tral region being composed of crystalline unstratified rocks, irreeu- 
larly associated with great formations of schist, which are sobdivided 
(agreeablj to the system first published bv Mr. Otley of Keswick,) 
mto three well defined groups; while on die oatskurts of these older 
formations is a broken zone of carboniferous limestone, and exten- 
sive deposits of superior [secondary] strata. The author avoids all 
mineraiogical details ; and after noticing the effects produced by the 
several formations ou the external features of liie country, describes 
et great length the range of a band of transition limestone (from 
Miliam in Cumberland, to the neighbouihood of Wasdale HtaA io 
Westmoielend) nearly across the whole physical region under con» 
sideration; and states that it is finally cut off by a protruding boss 
of granite, which he regards as newer than the limestone. Upon this 
description he founds^the following conclusions. 
^ Ist. Great cracks and fissures were formed at a very ancient pe* 
riod, diverging from the central regions, and intersecting the une 
of bearing of Uie strata. All the great valleys in the range described^ 
are scooped out in the prolongation of these breaks, which were 
in all cases accompanied with internal movements ; the present po- 
sition of the systems of strata on the opposite sides of a transverse 
valley sometimes indicating a relative lateral movement oi nioro 
Aan a mile in extent. These singular changes of portion are re* 
ferred partly to a true lateral shift, and partly to sabsidence. 
Reasoning from analogy, the author concludes that all the great 
diverging valleys of the Lake Mountains took their orlghi in fissures 
probably formed during the period of tlie protrusion of the central 
syenite, and granite. 
2ndly. He observes that the upuci and lower iiyfiLcniiS of the slate 
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rocks are often violentiy contorted : while tlie central system, thaugh 
cracked and fissured as above described, hardly ever eichibiu the iiw 
dScatioMof any flesoret. Thst is expkiiMd by the preteaee of enot^ 
Moot imbandiog masaet of conopact felspar, porphyr}', &c.> wbicb 
aresointinuitalfy astocitlied with the middis diniion of tbe sitte thai 
the formations cannot be separated. The appearance is explained by 
referring the felspathic rocKS to some moditicatjon of sub~oiarine 
volcanic action ; by supposing that igneous and aqueous causes acted 
together,, and that the operations were numy times repeated. 

Srdly. The mean line of beasM of 4lw diterent aystems is showa 
to be nearly N.E. by E.> and SJWi by W. Xhu makes them, one 
after the other, to abut against the carboniferous zone; from which 
it follows that they must also be unconformable to it. The author 
confirms this inference by referring to detailed sections ; end, from 
the whole of the evident^, he concludes, that the central Lake Moun- 
tains wiere plactd In tbair presoiit posilioa,— not by a longi^on- 
tiiluedf but by a sudden movement of elefatioii» before or during Um 
period of the old red sanditOM!* * 

Lastly, He enters into some detail?, from which he endeavours 
to show, that if lines be drawn in the principal bearing of the fol- 
lowing chains (viz. the southern chain of Scotland from St. Abbs 
Head to the Mull of Galloway } the grauwacke chain of the Isle 
of Maa, the date ranges of the Isle of Anglesea f the principal gran* 
tracks chains of Wales, and the Cornish chain), they will be nearly 
parallel to each other, and to the line of bearing of tne Lake Moun- 
tains, as above indicated. The elevation of all these chains is referred 
to the sat lie period ; and the parallelism is not regarded as acci- 
dental ; but us u conhrniation of one of the great principles upou 
which are founded some of the most beautiful generaliialkNai of the 
Bssayi recently published by M« Elie de Beanmonti 

The author next describes the system of &ults by whioh thcLalw 
Mountains were broken off from the central carboniferous chain. 
After some speculations on the original extent of the carboniferous 
deposits, which were spread out from the Scutch Ixjider to the 
central plains of England, and perhaps coutiuuuus with the biuiiiui' 
deposits on the Brisitol Cliannely he potnts out some pecuttaritiea of 
the western coal-fields. 

Istly. The axes of the several contemporaneous basins are nol 
parallel. 

■ ^dly. The causes which produced tlii.s ai langenunt appear to 
have partially affected the then neighbouring grauwucke regions. 
Thus the transition slate of North Devon does not range parallel 
to the mean bearing of the grauwack^ cbaiti» but to that of the Welsh 
coal' field 

Srdly. These coal-fields are contrasted with the carboniferous 
chain of the north, extending from the latitude of Derby to the 
mouth of the Tweed : and it is inferred, from the nature of the 
hi^. restii^ on the edges of the dislocated strata, that the eleva- 
tions of the south-western and northera systems were not perfectly 
eontem(koraaeous» 

i . . * 4lhly. The 
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4thly. The coal-fields of the Bristol Clmnnel have no well- 
fined line of bearing, and have [Hoduced but small etTects on the 
range oi the superior secondarj ibrmationSy which iioni the south 
ctftift 10 the latitmlt of Derby tro sieorty poraUd to the mean range 
of thegrauweck^ ohaias above indicated. On the contrary, the gnat 
carboniferous chain north of Derby hai prodoead a direct influenca 
on the bearin<^s of the newer formation?. 

He then brieHy describes the structure of the great carboniferous 
chain of the North of England. The forces of elevation appear on 
the whole to have acted (though not without conaiderable devia* 
tions) on 'a line bearing nearly north and south. The positioii of 
tile High Peak lioMltone, and the great north and south faults on 
its western side, are first noticed; and the axis of elevation is con- 
tinued by help of an anticlinal line through the region of millstone 
grit, separating the Yorkshire and Lancashire coal-fields. The reap- 
pearance of the carboniferous hniestone, its high elevation, and pro* 
iongalkm to the Scotch border, and tha fimlts which range ;near its 
irestem escarpment are then noticed ; and tbegreat Craven fault (de* 
scribed in detail by Mr. Phillips) is traced still further towards the 
north from the hills of Barbondale to the foot of Stainmoor. The na- 
ture of the dislocations is illustrated by sections ; and it is shown 
that the prolongation of the Craven fault from Moilerstang, to Stain* 
moor foot has thrown down the carboniferous system with an in« 
verted dip hito the valley of the Eden, and produced a dtslocatkm 
precisely similar in kind to that near Ingleton, described in detail 
by Mr. Phillips, and indicated in one of Mr. Coi^beare's sections.— ^ 
It is further shown that these dislocated mountain masses, becom- 
ing more expanded and less inclined, are prolonged without any 
further break of continuity into the northern zone of the lake moun-* 
tains. A great fault which ranges at the foot of the Cross Fell Cbaio> 
sod meets the Craven fault at the foot of Stammoor at an obtuse 
angle, is then described ; and it is shown that when it strikes the 
carboniferous chain above Brough, an effect is produced precisely 
similar to that which accompanies the prolongation of the Craven 
faidt. By the intersection of these faults, the very comjdex rela- 
Liouii of tile mountain masses, in tlic last ramificatious oi the Kdeu^ 
and the insuhited podtion of the Lake mountains are at onceex-i 
plained, 

. Lastly. The author speculates on the origin of the plnenomana. 

described, and points to the different crystalline rocks appearing near 
the carboniferous chain. He proves that the great breaks took 
place immediately before the oldest deposits of the new red sand- 
stone, and endeav ours to show that they were uioduced by a vio* 
lent and transitoiyt and not by a long-continoea action. 

Jan. 19. — The reading of a paper, entitled Supplementary 
Observations on the structure of the Austrian and Bavarian Alps, ' 
by Roderick ImpeyMurchlson, Esq. Sec. G.S. F.R.S. was begun. 

Feb. 2k— -The reading of the paper, by Rodericlc Inipcy Murchisoni 
Esq. Sec. G.S. F.E.S., begun at the last Meeting, was concluded. 

Tliis 
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This memoir contains the results of observations made by tlie au- 
thor during last summer, with the view of extending the researches 
of Prote&sor Sedgwick and himself*: the present remarks being 
limiltd to the contidenitioii of that portion of the Alps, on the 
Borthem side of the axis, whidi is indaded between the lake of 
CoDBtance on the west, and Vienna on the cast, followed by a short 
description of the valley of the Danube. 

1. Primary Rocks. — He notices that Mr, Partsch and himself 
discovered that traces of the primary axii> of the Al^s reappear in 
the Lettha-gebirge, and are there overlaid on each side by terttaiy 
deposits. 

2. Tramkum Rocks tvith Iron Ores are briefly alluded to, merely 
for the purpose of marking their place in the series. 

' 8* Rauchxmche or Magnesian Limestone. — The author shows that 
the formation is much developed near the eastern termination of 
the Austrian AipS) (St. Johann, Kirchbiichel, bubenstein, &c.) 
that it tiiere dips under red sandstone and Alpine limestone^ and 
is quite similar to rodcs occupying the aame position in the Tyrol 
(Schwatz, Soli, &c.)* 

4. Ncrv Red Sandstone rvtth Salt and Gi/psum.— Jn former sections, 
(published by Professor Sedgwick and the author,) this formation 
is only designated in one line of valleys, i. e. along the great es- 
carpment of the Alpine limestone ^ recent observations have, how^ 
ever, convinced the author, that it is reproduced in other longitu* 
dinal depressions, further removed fhmi the axis of the chain. In 
the valley of Abtcnau, for instance, he ascertained that the red 
sandstone containing thick mnsses of gypstim and several <:alt- 
springs, dips conformably on one side under hlack shale and lime- 
stone, ot the uge oi the lia^), and on tlic other is overlaid uncon- 
foirmably by the shelly deposits of Gosau. He also cites Borditef-^ 
gadeo, with its salt-mines, as another case of a valley in which 
the new red^sandstone is denuded, and he shows that the strata 
there dip benenth the whole of the oolitic series of the Kneifel* 
berg and Untersberg. 

5. Lower Alpine Limestone, or Lias and hiferior Ool'dc. — It is 
stated that the dark>coloured limestone and shale which surmount 
the red sandstone at Abtenau, range northwards with various con* 
tortions, and are well exposed in the gorge of the Mertelbach be* 
low Crispel ; where, accompaDted by M. Von Lill^ the author col- 
lected several fossils, viz.: Ammonites, two species, (one very near 
to A, Conybeari^) Pecten, three species, small Gryphxa, Mya> 
Perna, two 8|>ecies, Ostrasa, Corallines, &c. In mineral characters 
these beds, it is said, closely resemble some of those of Whitby, 
from which, together with the complexion of the fdssOs, and their 
phce in the series, the author re&rs the group to the Has* An 

• Prof. Sedgwick and Mr. MurchIson*s paper on the Austrian Alps, here 
alluded to, will be found in the Fhiiosop/iical Magnme oatf ^imdSr» voI.viii* 
p. SI^Ejjit. 

overlying 
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overljring rod, encrimte limestone, contaias at least five or six. spedes 
of AmmoDiteB and some Belemnites; amongst the former U the 

JL muHUcostatus. This red limostone crops out on both aides of 
the valley of the Salza near Hallein, and reappears in various placet 

in the Salzburg Alps TAu^see, Ebensec, & c.). 

- 6. Salt })ej)osiU.—''Yhv place assigned to most of the salt-mines of 
the Austrian Alps in the luetnoir of last year, has been confirmed; 
and additional sections are given at Halstadt and Aussee to prove 
that the salt masses in these places are fairly encased in Alpine limie* 
atone. In other localities, however, as above indicated, this nine- 

ral is shown to occur in the same format inn*; as in England. 

7. Upper Mpine Limestone^ or Upper Odilc. — In this group the 
author comprehends semi-crystalline, brecciated, scaly, compact 
and dulomitic limestones. The Hippurite limestone, though with 
aome doubt> is considered to marlc the superior limit of this series, 
the author having been led to this conclusion from the relations 
Been on the north flank of the Untersberg,at Windischgarsten^Gosau 
and the Wand, in all of which places there are passages from the 
Alpine limestone into the Hippurite rock. 

8. Sandstone, Calcareous Grit and Shales, Slaiy Limestone, SfC.-^ 
The Gres de Vienne is placed by the. author as Uie lowest roeaiber 
of this group ; although in the eastern termination of the Alps he 
agrees with M. Boue, that its separation from the Alpine limestone 
cannot well be effected. All along the chain, however, from the Enns 
to the lake of Constance, he thinks that the grits and shales with 
fucoids constitute a natural group distinguiblied in external charac- 
ters from the Alpine iimestoue, and that they there iorm the lowest 
term of the green sand. He then describes several transverse, pa« 
ndlel sectimis across that zone. The first of these is in the valley of 
the AUgau or Sonthofen, in the upper end of which, near Mtesel- 
stein, the grits and fucoid shales are broken through by gneiss, 
which appears to have been heaved up in a solid form posterior to 
the deposition of the former; whilst in an adjoining gorge dikes 
of igneous rocks seem to have made unavailing efforts to pierce 
through the overlying mountain of the Schwarzenberg. The dis* 
locations and inversions of dip in the parallel ridges of the Allgau 
are described in detailed sections. At the mouth of the valley the 
Grinten, a narrow serrated mountain, ranging E.N.E, and W.N.W., 
is coiiiposL-d of many of the same rocks described last year at Nes- 
selwang, but owing to a complete reversal uf (iip the lowest beds 
or inferior green sand are thrown into juxtaposition with a ridge 
of conglomerate of tertiary age, which dips to the north beneath 
the moTasse of the plain. The lowest beds are nearly vertical, and 
consist of brown chert ; these are succeeded by green, calcareous 
sandstone and grit highly inclined, containing Inoceramus conrcvtri- 
ciiSt jSIyajilicata, Plkatula pectinoides, a small Gryphiea, Ammonites 
and Belemnites, — ^fossils characteristic of the middle and lower 
green sand. The overlying strata are a cream-coloured limestone 
With ammonites, passing up into a slaty red inarly limestone undi- 
stingttishable from Seaj^a* The fornuitions seen in the Grinten, 

thereforei 
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therefore, are a part of the lower, all the upper green-sand| and 
probably « poitioii of tlie chalk. 

9. Lmoer NummMk Limestone anA Skale, Sfc. (Sontkq^ /rm 
Optt), — The strata containing the iron ores at Sontiiofen sunnoBiit 

the precedinfT series in the gorge of the Starzlach. The auUior 
considers iliem, from the character of their fossils, particularly Spa- 
tangi, certain species of NumrouliteSi Beietnniteat Terebratiiia^ 
aad TrigoalaB, to be more connected yrUk the crctfteoons than wkk 
tha raperior foimtioiii. To show th« eaaenCitl diibrenoe be- 
tiPcen the age of these iron ores of Sonthofen and those of the 
Kressenberg, a t^ntnilcd section is described from south to north on 
the banks of the Traun, where a vast thickness of low er, nummu- 
Ktic, calcareous grit, with shales, marls, and cretaceous beds, as ex- 
hibited in vertical strata opposite the Cowii of Arzt, are showu to 
b6 of the same age ob those of Sonthofen, and are oletu-ly prond 
to be overlaid by the nummulitic iron ores of the Kressenberg. 
• 10. Vjpper Nummulitic Iron Ores. — It is to the shelly iron ores «l 
Kressenbevn;, and not to those of Sontiiofen, that Professor Sedg* 
wick and the author assigned the place o( t) (nuition'tertiary bod?:,— 
a place, the correctness of which, it is contended, is now established 
as clearly by the evidenees of superposition, eiven in this* memoir, 
«s ft ibnaerly was by Count Muneter, from the Test predoauaanee 
of tertiary foMils. 

The natural section on the Traun is then completed, by showing 
that the Iransition-ierfiar'/hei^^ are conformably overlaid by inclined 
strata of pebbly sandstone and tnarls, in the higher part of which, 
near Trauasteiu, there are a number uf shells uiic|uestionabIy of 

tetliary nge. AU these Inditted strata are capped by a thick raaga 
of horizontal ooarse conglomemte. - Sections made on the ilanlcs of 
the Untersberg confirm the obsemtidns of the previaw year, aad 

show the Hippnritc lirriPstonc dipping under the g'reen sand and 
diale, — the green sand and cretaceous beds surmounted by a vast 
thickness of nummulitic, green grit; and this again overlaid by blue 
marls with shells of the age of Gosau and Kressenbei^-*. ' * 
■ Other localities m noticed, where detached reamaiitfe «f bofH 
the lower and uppelr nummulitic groups were visited by the author^ 
(St. Pancratz, Mattsee, &c.), ar^ the Gryphite abounding in thet9 
beds is stated to he not the Grt/pho'a coliimbay but a new spe* 
cies. Through the laboars of Mr. Lonsdale, eight species at least of 
Kummuiiteshave been distinguished, some Of which characterize the 
lower dr aecondary strata at Southolbn, Arzt, and Mattsee, othera 
together with a coral (MnfMNilrfM doemliMiafe) prevail m the Mims- 
tim4ertiary groopi of Kressenberg, Schweieer Mill, &e. Having 
thus, both by superposition and by fossils, shown the existence on 
the'flanks of the chain of a deposit with a predominance of tertiary 
and very few secondary shells, as distinguished from a lower group 

* This section as given last year was neoessaiily terminated liy the ziver 

Saal, because the Hiigl on its northern bank condsts of an unconformnble 
mass of secondary grit and shale (green sand), which is thrown oti from 
the Stau^, a promontory of Alpmelimesione. 

in 
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in n^iich secondary fossils prevail, the author proceeds to point out 
accumiftiAtiofit of the sanie age, at- varioui heightt, within tlie great 
ftecotidary chain of th^ Alpt. 

In the valley of Gosau several new facts are enumerated. The 
edges of the shelly deposit are seen to rest on red sandstone, on 
Alpine and Hippiirite limestone, and on jn^reen sand. Resides the 
underlying congioraerate the shelly s^'steni is considered to be 
dearly diviBible into two parts, of which the inferior QontaiiU' manr 
aieeondary as well as tertiaiy fosnlr, with Tornatdla (Turbinef- 
Itot; Sow.), Nerinea,'rolled Hippurites, &c. ; whiJat the superior hhats 
marls abound with myriads of shells of a tertiary aspect, and many 
corals, of specie s f]<.aired by Goldfuss, from the tertiary ibrmatioqa 
at Castel Arquato, Uassano, &c. 

As all the coachologists who have seen the unmixed shells of 
Itee upper blue marls We deelared that they Moag to formatioiiB 
newer than the chalk, the author conceives this case, therefore, to 
be now established beyond dispute, both by stratigraphical and 
zooloiiical evidence : and he further is of opinion wnt the slaty 
overlying psammites ot the Hern and the liesseoberg dearly ' cepr^ 
sent the raolui^se. 

A ease of tiatim extraoFdinaiy devatioa than that of Gesaa was 
this year discovered by the author, in the Alpine paafetirage of 
Zlam above Aussee and Grundelseey whi»re blue marls with 
Cerithea, sharks' teeth, &c., overlie calcareous grits and conglome- 
rate, with Tornateila and Nerinea, and arc carried up in a cleft of 
Alpine limestone to at least 6000 feet above the sea. Several lo- 
calities mentioned by Dr. Boue are then alluded to : Windisch« 

Cm is a vallej slmOar to Gesan, of which, according to the aii<n 
it exhibits only tlie Unrer shelly beds, and amongst the oonft-^ 
guous rocks on which these repose, are gritsi ftieoid shalei> Uippd<* 
rite limestone, younger Alpine limestone, &€. 

Formations of the transition -tertiary age are then described on 
three sides of the Wand, a mountain of Alpine limestone, at the 
eastern extremity of the Alps, where the anther made various see^ 
tiens assisted by Mr. Partsch of Vienna. At Piesting Meversdorf^ 
Dreystetton and Griinbacht they found that the sheliy, blue marls 
invariably occupied the same place in the series as nt Gosau. At 
Grlinhacli, the ascendin<r order, as seen in vertical strata, is Alpine! 
and Ilippurite limestones, green grit and shale, coal beds with 
frttshwater shells, nummulitic grit, marls with Gosau shells atid 
oonds* In mme of these seetiens could Mr. Partsdi or the Autbor 
detect the trace of Belemnites, said to have been found here by 
Dr. Boue. 

II. The memoir next describes the valley of the Danube, 
It is stated that the phenomena on the flank of the Bohemian 
chain, even where it approac lies very near to the Alps, are entirely 
different from any that have been previously described. 
' In a sectbnfroM VilsbofbH, on ttie Panube, to Schaerdmg, true 
dualk^h flints and charaesterislic foarilk is aeen, at Ortcnburg, rest- 

* See former Memoirs. 
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ing horisonully on black granite. The surface of Ibis chalk it cor- 
roded, and the Basures are filled, and covered by sandt with oysters, 

and these again by blue marl, all wearing the aspect of the lowec 
tertiaries in England. These beds in the Inn-krcis, at Pielnch near 
Molk, &c. he. stretch hnrizmital/j/ roiiiul promontories of gneiss and 
granite, and ofl'er a reniaricable contrast to \he verticality and dislo- 
cations of the strata of the same age in the opposite and principal 
diain of the Alps. 

These discrepancies of arrangement, when coupled .with the dif* 
ferences in the direction of the two chains, are cited as corroborating: 
some of the views of M. Elie de Beaumont : for the Bohemian 
mountains trending from N. W. to S. E. arc seen not to have been 
moved from a very ancient period j .whilst the principal chain of the 
Alps running from W.S.W. to E.N.E. is found to have undergone 
one of its last convulsions posteiior to some of the most recent ac- 
cumulations. 

The tertiary deposits in the valley of the Danube and basin of. 
Vienna are cursorily enumerated. At Fielach and other places near 
Molk, the lower blue marl or " Tegel " alternates with, and is sur- 
mounted by, yellow sand ; and the lowest bedb ot this system are 
presumed to be the equivalents of the London clay and lower. Sub- 
apennines. 

The middle and higher tertiary deposits are alone well seen in the 
basin of Vienna, and this the author attributes to the gradual rlcclt n- 
sion in the height of the Alps in their range to the east, by which the 
older tertiaries, which rest on their edges, are not brought to day in 
that neighbourhood. These lower beds have, however, been reach< 
ed by borings near Vienna, where SOO feet of the inferior blue 
Tegel have been traversed, even to the white sands. The lower 
blue marl is covered by yellow sands containing many species of 
shells, and this again passes up into upper blue marl. 

It is from these upper sands and marls, although of not half the 
thickness of the lower, that nearly all liie known shells of the basin 
of Vienna have hitherto been collected ; and hence the author infers 
that it is impossible to decide upon the comparative age of all the 
formations in this basin until the species of the different deposits be 
separately ascertained^— a work which he hopes to seeaccompUsbed 
by M. Partsch. 

The blue marls and sands are proved to be overlaid by a i^ebbl}', 
calcareous conglomerate, which graduates upwards into the LeiUia^ 
Kaik or great, white, coralline building-stone of Vienna, containing 
bones of Tapir, Mastodon, &c. (Loretto, Margarethen, Eisenstadt, 
Wdllersdorf ) ; and this rock is identitied, by the author, with the 
coral limestone of Lower Styria, formerly described by Prof, Sedg- 
wick,* and himself. 

It is stated that freshwater lirnestone, with Lymnaea, Helix, and 
Planorbi8,isseen in patdies (Eicb Kogel, &c.)> hut that where this 
formation is absent, tlie Lntha-Ktdk is usually succeeded by thick 
accumulations of gravel and sand, with concretions, and bones c if 
Tapir, Mastodon, Anthracotherium^ &c\ these gravel beds being of 

the 
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the same age with the superior deposits of Lower Styria, through 
wfaieh it has been asserted in a former memoir, that basaitic and 
tniehyttc eruptions have penetrated. 

Lastly. The superficial covering of the low countries of Austria; 
called Loss *, is mentioned as being of great thicicness and extent, 
containing bones of extinct species of r!cjihants, mixed up with ter- 
restrial shells of existing species, which character, combined with its 
loamy structure, is considered to indicate a tranuuii period of deposit. 

Recapitulating ttie principal points illustrated in this memoir, the 
author recurs to that essential part of it, in whidi, following up the 
idea of Prof. Sedgwick and himself, he endeavours to prove the 
larL'e development and persistence in the eastern Alps of certain 
shelly deposits, of an age intcrrnndi:ite between tlie clialk and the 
tertiary formatioius ; and he concludes by expresbiiig an ojiinlon, that 
with more extended examination, geologists may arrive at tiie con- 
dttsioQ, that the disturbing forces which in the West of Europe 
have destroyed the formations succeeding to the chalk, were local 
phenomena, which operated through a limited portion only of the 
earth's surface, 

Feb. \(y. — A letter was first read from Peter Cunningham, Esq. 
dated Newcastle on H unter's River, New iJoutii Wal c s, Oct.l6, 1829 ; 
and communicated by John Barrow, Esq. F.R.S. ike. 

This letter is written with a view to give some insight into the 
former state of the interior of New South Wales, and the writer 
accompanies it ^with a few organic remains ; amongst others, 
with the second cervical vertebrje of a large animal found, on the 
surface. He states, that a great ridge separates the eastern and 
western waters, running from N.N.E. to S.S.W. and that in Liver- 
pool plains the oldest rock appeared to be a hard, blue granite 
with red sandstone on its flanks* Granite has also been seen at the 
Wallanbai rivulet, at Canrington, and at Waybong,— distances of 
35, 55, and even 100 miles from the sea. In the Liverpool 
range, it is said, there is a sl^tv, blue rock resembling grauwacki, 
and that this is succeedtd, about 26 miles up the Patterson, by a 
coarse, red sandstone, and tiiai agaiu by a blue liaicbtoue. Another 
limestone is described as having an oolitic structure with corals on its 
surfiiee. Most of the alluvial tracts in this part of the colony (Liver- 
poo! plains, drc.) are spoken of as consisting of rich, blacky kMise mould, 
formed by depositions from the hills, which on the slopes arrays itsdf 
into ridges, and in the plains into nUernate hillocks and cavities. 

Much red sandstone with salt springs is stated to exist in the inte- 
rior, as well as on the coast of the colony, and the red, loose, sandy 
soil is said to be generally covered with the ** iron tree**, and with 
long, weak spikes of flaccid grass. It Is to the want of an admixture 
of day, or any retentive stratum, with the sands, that the author attri- 
butes the great deficiency of water in the colony, boring havitif^ been 
found quite uspIcsh throuirhout the absorbent sandstone country, al- 
though in the immediate flanks of tlie primary ridges water gushes 

* See former Memoir, Phil. MagJ & Aunals, N.S. vd. vii., p< 49. 
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out freely^ mid chalybeate and saline springs occur at short dialiiDCiet 
tfircwi each other. 

The coal of the colony appears lo be a lignite^ and k aiiocMiled 
with grey marlatooe containing impretaions of leaves of dicotyledonous 

plants. The secondary rocks (•f)ntnin casts of Tcrcbrattils? and other 
shells; but the author does not atternpt to make out preciaely the 
order of superposition, or the equivalcnis oi the strata. 

A memoir was tlien read " Oo the Geology of the Island of Juan 
Fernandest in the Pacific Ocean, by Alex. Caldcleugh, Esq. F.G.S." 

After a sketch of the past history and present state of this island^ 
cdehrated as the place of exile of Alexander Selkirk and the scene of 
the fabulous adventures of Robinson Crusoe*, the nutlior proceeds to 
state that it is about twelve miles in len^h and four la bieadtb, pos- 
sessing three ports, and consisting of very high land, the culminating 
point of which rises to about 3005 feet above the sea. 

The author could discover no trace of a volcano said to exist here 
by former visitors ; all the rocks , according to hun, consist of basaltic 
greenstone and trap of various mineralogtcal structure, both amorphous 
and vesicular, together withtrappean concretions, no other contained 
minerals being observable except olivine and metastique [?] . It is fur- 
ther mentioned that the basalt in parts is almost columnar, and in 
others has a peaked and serrated outline, the mass being, here and 
lAiere, traversed by dykes. 

Owing to the peculiar character of this basalt, and especially from 
the great quantity of olivine, the author compares its age with that of 
Bohemia* the Rhine* the Vivarraisj and fieaulieu in Proveace« 

ASTBOMOMIOAX. SOCIETY. 
Dec. 10, 18S0. — The following communications were read : — 

I. On a Method of determining the ]>ecli|i{(tioiis of Stars with 
one Mural Circle, by J. Pond, Esq. A,R. 

II. A Letter from Capt. Philip P. King, R.N, on a Comet seen near 
the iSoutii l^ole. This comet was discovered by Lieut. \Vickham,of 
I}.M.S. Adxteniwret on the night of the 1 8th of last March. Ao ima- 

finary line from / Crucis through a Crucis tq the smaller nebulat 
eing crossed by another fVom Sirius through the larger nebula, 
their intersection would be very close to the comet's position. It 
wiis very bright aiui large. At midnight the following angular dis- 
tfiQces were meubured with a sextant. 

Comet and a Crucis 31° 50' 30" 

Sinus 71 0 0" 

Three weeks after, when Captain Eing had arrived at the Strait 
<fS Magalhanes, the comef; was too faint to be observed: it was seen 
d, y, ^ Junonis Pbvo. 

* There appears to be some confusion in this statement, arising proba- 
bahly from the prevailing, though, we boliove, erroneous supposition, that 
the fiction of Robinson Crusoe was touuded on the reui adventures of Alex- 
ander Selkirk in Juan Fernandez. The scene of the adventures of Robin* 
son Crusoe, as is evident from the particuhm related in the narrative, is an 
island supposed to be situated on the north-eastern cosst of South America, 
opposite the mouth of the river AmazoQS. — ^Eoit. 

A notice 
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A noUoe of the 9Uam comcty from Sir Alozander Jolinatone, im 

communicated by Mr. Baily. It was discovered by Prof. Dabadie, 
at the Mauritius, on the evening of the IGth of March. It was first 
seen between the Chameleon nnd the great nebula. The next day it 
had advanced about 5^ towards ihe nortli, and it continued in this 
direction with a diminished velocity, till it reached tlie ea&tern wing 
of Cygnus^ where it disappeared about the end of May. The lengtii 
of ha tail never exceeded 5^. Profisssor Dabadic had no observsp 
tory; but he made a great number of observations of its distance 
from several stars, and from three of these he deduced the follow- 
ing elements. 

Longitude of ascending node = 228° 31' 
Indmation of the orbit s 49 46 
Place of the perihelion a= 238 IS 
Perihelion distance = 0-897 

Passage of the perihelion, April 11, at 

Motion direct. 

The distances from which these elements are deduced are as 
follows :— . 

1830. Thie tine at Port Louis. 

March 19 at 8<* 45<" 50* Comet andCanopaa s 36^ II' 

9 2 0 Comet and a Centauris 34 50 

April 1 16 48 0 Comet and a Ccntauri=i 69 34 

17 21 0 Comet and a A (111 ilae = 4-3 50 

April 15 16 25 50 Comet and <t Aquiiae =21 50 

40 50 Comet and a Centauri = 97 S9| 

IIL A letter from Sir Thomas Brisbane, with occultations of 
fixed stars by the moon^ observed at Makerstown, lat. 55^54' 45" N. 
long. 0*10* 4^ W. 

Iv. An Account of a private Observatory, recent! j erected at 
Bedford, by Capt. W. H Smyth, R.N. 

Capt. Smyth gives sixty observations of standard stars, for each 
of which the zenitli point ^\ as (letennined by the collimator, and de- 
duces from the mean ot the whole. 

The latitude of the Bedford obaervatoiy i 3SPS'2Sf'i5 

By eight obsenrationaof Polaris, above and below^ 
pole, face east and face west, instrument ad* >5S 8 99 *71 
justed by the plumb-lioe and levela J 

Mean 52 8 27-58N 

From six observations of the raoun and moon-culminating stars, 
half of the first and half of the second limb, and compared with 
corresponding Greenwich observations, 

The longitude of the Bedford observatory =1'" 51 -yTSWest. 
P^om four corrOpmding occultations ... 1 51 *466 
From thirty-eigilt no»<orresponding oc-^ 

cultations and edtpsea of Jupiters sa-> >1 47 *948 

tellites J 

Capt. Smyth is inclined to adopts for the present, 1'" 5F*7. 

loefcooi* 
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ZOOLOGICAL SOCIETY. 

January '25, 1831. Sir Tlioiuas Phillipps, Bart, in the Chair. 

A specimen of the Cereojtm Nova iiuUaudiaj Lath., which had 
recently at the Society's Menagerie in the Kegent s Park, was 
exhibited*— Mr. Yarrell stated that having examined tlie body of 
the bird, he bad remarked that its trunk was much shorter than that 
of the true Geefte, and more triangular in its shape : the pectoral 
muscles were large and dark colfjurcd. The /rac^^^a was of large, 
but nearly uniform, calibre, witiiout convolution, and attached in 
its descent to the right side of the neck in the IJeron and Bit- 
tern I in the form of its bone of divarication and hrondna it most 
resembled the same part in the Geese. The muscles of voice were 
two pairs ; one pair attached to the shaf ts of the os^urcatorium, the 
other to the inner lateral surface of the stermtm. The lobes of the 
liver were of larp^e size, morbidly dark in colour j their substance 
broke down under the finger on the slightest pressure. The sto- 
mach, a trae gizzard* was of small shte as compared with the bulk 
of the bird. The first dupHcature of intestine was six inches in 
length, at the retumtne portion of which the biliaiy and pancreatic 
ducts entered ; from tncnce to the origin of the casca four feet six 
inches ; the cceca nine inches each ; the colon and rectum together 
five inches : the whole length of the intestines was seven feet five 
inches. The stoaiucli and intestinal viscera were loaded with fat 3 
the o^er parts exhibited nothing remarkable. 

Internally this bird^which was a male, resembled the true Geese; 
but externally, in the character of the bones, paiticularly in the 
rounded form of the edge, and great depth, of the keel of the ster- 
num, and the lateral situation of the trachea in reference to the cer- 
vical vertebrcet it was decidedly similar to the Jrdeida. 

Mr. Yarrell availed himself of the occasion to remark that the 
Naiatores of Mr. Vigors*8 systematic arrangement in Ornithology 
were placed between the Grallatoresw Waders on the one sideband 
the Raptores or Birds of Prey on the other: and that the order con- 
tained five groups, two of which, the Alcadce and Colyvibidce were 
calJed normal, containing tho?.e birds which were considered to be 
the types of the true iSWwjwcr*, and three groups, Anatidce-, Peleca- 
nidat and Lofidmf called aberrant* as deviating from the type, and 
exhibiting some characters which connected uiem either with the 
GraUatores or the Raptores, Some of the £eri<r«e and Pelecanidce in 
the length of their wings, their consequent power of flight, and the 
mode of'takin*; their food in the air, exhibited their obvious affinity 
to the Birds of Prey on the one hand ; while some of the Anatidce, 
by their lengthened legs and neck, and their habit of passing much 
or theb time on land or frequenting shallow pools of water, showed 
an equal affinity to some of the Waders. This was the case with 
the CereopsiSf and occurred also in the Sevnpalmated Goose and in 
another Goose now living in the Society's Gardens, the iln<«rj»- 
batuSy Spix. 

It was stated that in proportion as these birds departed from the 
characters of the true Geese in their external appearance and habits, 

and 
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and in both approached to the Arihidm^ they would also be found 
OD examination to resemble tlieni in their internal organization. In 
proof of this an. extensive series of parts of the sk^tons of birds 
from the true IHven to the Cran€i was exhibited, and the peculia- 
rities pointed out. The keel of the breast bone in the Ducks and 
true Geese was shown to be of considerable depth, with its inferior 
edge nearly straight ; those of the Scniipalvmted Goo^e and Cereopsis 
were shown to be much deeper in the keel, and the inferior edges 
much more convex ; and comparison with the same parts from the 
SpoonbUl, Herons, Bitterns^ and S^orh, showed the approximation 
to the ArdadtB in form. The peculiarities of the whole series indi- 
cated, between the two extreme points, the developement of the 
powers of flight as contrasted with the maximum oF the powers of 
diving, in a succession of characters as easily recouni.sahle in the 
skeletons as in the external appearances of tlie birds theuiseives, and 
supplied a valaabie auxiliary chain of affinities to assist the natuia- 
list m his views of arrangement. 

On the subject of the. Cereopsis Mr.Bennett observed, that having 
lately had occasion to investigate the history of that bird, hehad met 
with some facts respecting it which might not be without inrerest. 
After noticing the mistiikes in Dr. Latham's original description 
and figure, which have been already corrected by MM. Temminck 
and ^eillot, he pointed out certain errors in those given by the 
two last-named writers, as compared with the bird on the table, 
and with seven living specimens in the Society's Collection, all of 
which, he believed, had been hatched in this country. Thus in 
the description of the latter author it is said, " la t^te est couverte 
d'une peau nue, ndee et jaune, depuis la base du bee jusqu'audei^ 
des yeux"; and in that of the former, " une peau rid6e et jaun&tre 
couvre le front"; but this supposed naked skin does not exist in 
nature, and although represented in M. Vieillot s figure, i& very 
properly omitted in that of M. Temminck. The latter indeed is, 
with the exception of the legs being coloured of a dingy yellow 
instead of a deep oranig^e, a very characteristic representation. No 
SA'nonyms had hitherto been added to the original name ; but Mr. 
tiennett stated that he had little doubt, both from the description 
and locality, that a bird mentioned by Labillardidre as seen at 
Esperance Bay, on the south coast of New Holland, and named by 
M. Vieillot, in the '* Nouveau Dictionnaire d'Histoire Naturelle, * 
Le Cygne C€ndn\ was of the same species. To this bird it would ap- 

f>ear, from d'Entreca^teaux's Narrative, that the unfortunate Riche 
lad applied in his MSS. the name of ^na* Terra Leenmn. On a 
specimen, in all probability not distinct, brought home by Labillar- 
didre, M. Vieillot founded a new species of Goose, Anser griseus, 
described at length in the second edition of the *^ Nouv. Diet. 
d'Hist. Nat." If this assumption be correct, the same individual 
must have afterwards served as the type of his figure of the Cere- 
opsis ; for only a single specimen of that bird existed until very lately 
(or indeed probably still exists) in the galler^r of the Fltris Museum, 
in which Labillardidre's specimen was deposited. 

A spcci* 
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A bpecimen was exhibited ot a small species oi Deer iioiu Chili^ 
which haid lived in the Society's Menagerie for upwards of twelve 

months, and which Mr. Baimett stated that he beheved to be new; 

It is a female, and consequently does not offer the accesscHy cha- 
racters which zoologists have been in the habit of deriving from 
the liorns. The other distinctive marks are m follows : 

Cervus h u milis. Cerv.parvuSi obesus, brevipes sjacie UUd, brevi, 
obhuA ! Jissurd infra-orbitali medweri ; cattdS mbmM t dor* 
pore toto rufbf anttd^ nigreieenii, poiHcc f route pedibutque ttffif^ 
fioribus saturaiioribtis , injrh dilmori. 

Alt. ad humerns vix ped. : long, caudae vix unciam superans. 

Mr. Bennett added that he was informed by Captain P. P. King, 
R.N., that a second skin oi the same species had been brought to 
England by him } that the youns was 8|>oLled with yellow, and had 
a yellow stripe on each side of the back ; and that the antmal was 
plentiful at Concep9ion, and found even as far south ai the Archi- 
pelago of Chiloc, living, he believed, in small herds. 

A hybrid Pheasant belonging to the Society having lately died 
at the Garden, Mr Yarrell observed that he had exammed its body, 
a preparation of a part ot which, together with tlie preserved skin, 
was then on the table. He remarked that in mules produced be* 
tween animals placed at diflerent degrees' of distance firobi eadi 
other in the scale of Nature, it was a point of some interest to as- 
certain the relative state of the sexual organs, which it might be 
expected would be found more or less perfect, depending on the 
extent of the distance interposed between the parent animals. The 
bird iii question woii a male, bred between the pheasant and the 
emnmon Jhtvl, hot most allied in appearaiice to the'fomier; The 
sexual organs oppeared to be perfect and of lai^ aiae for iht pe- 
riod of the year. 

Three examples of the Ardea NycHcoraxy Linn., were placed on 
the table. On these Mr. Varrell observed that the Menagerie of the 
Society had furnished an interesting link in this bpecies, in a young 
bird which united in its plumage the brown spotted wing of the 
CMkman Hmn with the black head and asn-coloured back of 
the Night Heron : thus exhibiting the diange fl'Oin the young to 
the adult bird, and proving that the two supposed spedes are rcusily 
but one. 

Two living specimens were exhibited of the Suricate, Byza-nn 
tetradactylaf lUig., which had recently been added to the ^Society s 
Collection. Both individuals were extremely gentle, and suffered 
themselves to be handled and played with, without evincing any 
uneasiness. 

At the request of the Chairman, Mr. Martin reported the morbid 
appearances observed in the Lion which recently died at the So- 
ciety's Gardens. Before removing the skin, the whole of the l)(idy 
presented a remarkably bloated appearance, which was found on exa- 
miiMAiQnto be owing to general enmkyteiiut. 1M§ was sespected by 
Mr.Mertio to be the resuft' of morbid anuria} stetedow ; it could not 
have been cauied by potrefection^ the anhnal having been dead but 

a few • 
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a few hours, and the body being still warm. The same appearance 
bad been not unfrequentiy observed by Mr. iSpooner, the VeterU 
nary Surgeon of the establishmenty in animals worn out by h'nger* 
ing chronic disease. On examining the lungs, their cellular struc* 
ture was found completely obliterated, except in one small portion^ 
where alone any oxyi^enation of the blood could have taken place* 
They presented a dark appearance on the surface, with a hardness 
ur densi^ of structure which roust have resulted from long-couti* 
nued inflimmatlon. They were also studded with tubercles.. On 
cutting into them, purulent matter oozed from the incision, and 
several abscesses, though not large, were discovered. The liver 
was dark, and so soft as to break down with the slightest touch. 
The spleen presented no decided trace of disease. The intestine^ 
adjacent to the liver were tinged with a dark and somewhat purplish 
hue ; but although distended with air presented nothing remark- 
able. The stomach contained only a little bile and mucus* 

The muscles generally wore pale and flabby, as might have beeil 
anticipated, where a chronic disease had wasted the vital energies, 
and where the blood, impeded in its passage through thelungs^had 
long ceased to be sufficiently oxygenated. 

Mr. Owen commenced the reading of his account of the Myology 
of the Simia Satyrus, L. He confined himself to the notice of 
such muscles as are peculiar to diat animal, and have not any ana- 
logues in the human frame; of those which, if analogous, deviate 
remarkably in their proportions and attachments ; and lastly, of 
such as have been considered as of doubtful existence in the Graver, 

The orcipifo-^rontaliSi which escaped the observation of Tyson 
and Dr. I raill (^Wernerian Trans, iii.) in the Chimpanzee, ami which 
some physiologists have asserted to be peculiar to man, is distinctly 
developed in the Orang Utan* Portions of this muscle were alsQ 
found on the head of a Chin^Hsnzee that had been flayed with great 
care, the rest leaving been removed with the scalp, to which the 
tendinous part closely adheres. 

The following muscles of the face were described, corrugator 
superciliiy levator labii sujjerioris aUsque nasi, levator anguli oris, 
gygomaticus major, depressor anguli oris, orbicularis palpebrarum 
and orbicularis oris. On reflecting the inner membrane of the lips, 
the depressores labii superioris and levatores labii inferioris were 
found of considerable breadth and strongly developed : their action 
in protruding the lips in a conical form has been frequently noticed 
by those who have had opportunities of observing the living animal. 

The plaii/sma myoides is of greater . extent than in the human 
subject* and some of the fibres have a di£ferent direction* bearing a 
greater resemblance to the cervical portion of the panntcuHus camo' 
sus in some quadrupeds, as the Beaver and Guinea-pig. 

Tlie miiscIo<; of mssticatiooi and the articulation of the lower jaw 
were described. 

The digastricus has not any connection with the as hi^oidcs, tlie 
anterior neshy portion being altogether wanting in the Orang Vian* 
It is inserted by a strong round tendon into the angle of 1& lower 
S. Vol. 9, No. 51. Marv^ 18S1. 2 G jaw. 
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jaw. This circumstance is interesting in connection with the me- 
morable dispute between Dr. Monro (primus) and the French ana- 
tomists, concerning the actions of this muscle ; and it is remarkable 
that WtosloWy with his accustomed ingenuity, should have alluded 
to such a disposition, in illustrating his opinions of the actions of the 
digni^tricus on the lower jaw in the human snhjcct. Some peculiarities 
in the mylo-fu/oideus, (^enio-ht/oidcus, and omu-iii/oidcus were noticed. 

The peculiar muscle dihcovered by Tyson in the Chimpanzeef and 
called by him levator davict^f arises in the Orang UUm from the 
0€£MHf# and transverse process of the atlas. In the Chimpamm 
which Mr. Owen dissected, he also found it arising firom the trans- 
verse process of the nfla<^, and not from the second or third cervical 
vertebra. It is inserted broadly into the humeral extremity of the 
clavicle. 

Neither in the Oranp Utan nor in the Chimpanzee is there any true 
UgamentuM muha*^ The part commonly so called In the humaa 
iubject, consisting also in these animals only of the inelastic com- 
missund tendons of the irapezH, the rhomboidei and the serrali 
pnsfici supertores. To give additional support, however, to the head 
of the Orang Vtart, which preponderates so far anterior to the oc- 
cipital Jbramen^ the origins of the rhomboidei are extended upwards 
to the occipital bone, to which they broadly adfaere» beneath the 
trapezii. In the Chimpanzee this dispositioii does not occur, but 
in Doth animals the rhombmdeui is a single mnscle* withoat diinsion 
into a greater and lesser portion. 

Three muscles supply tiic place of the pectora/is viajor in the 
Oran^ Utan. Their proportions and attachments were minutely 
descnbed ; and while speaking of these with reference to each other, 
it was found convenient to apply to them the names of ^fnto* 
humeraliSf costo-humeraUi, wad tlerno-codo4imneTalit, 

The reading of the remainder of this part of the anatomy of the 
Orang Utan was postponed to a future meeting of the Committee. 

Several species of Birds belonging to the collection recently 
made by Capt. Philip P. King, R.N.9 durine his survey of the Straits 
of Magellan, were exhibited. Oth«r binb TroiQ the same collection 
had been named and characteri2ed|at the Meetii^ on the I4th of 
December : and on the present occasion Ca^t. King pointed out 
the distinctive characters of the following species wbu:h he believed 
to be new. 

Synallaxis ANTHUiDES. Bt/ii . supm hrtmncn, plumis in medio 
Jmcii laie siruitis, teciricibus alarum superioribus r\ifo iincliti 
mtkuspaUidicinerea ; reeMabuiiataraaAus ad margikem esder' 
mtm,^fiuciAque alarum, rufis, 

Statuni Sy». Spinkauda. 

Dendrocolaptes ALno-rxULAHTS. Dend. corpore supra aldo- 
minisque laieribus rujo-brunneis ; remigibus sccuridariis, dorso 
imo, cnudaque rtijis ; ynnndibtdd iiifcriori nd hasin, (ndd, jitgtdo, 
pecLore, abdomineque medio albisj hujus plumis bruimeo ad api' 
com marginatis} fwfro iursum reearoo* 

Longitude circiter 7 V uiicias. 
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TIIOCBILUS Fbrhahdbnsis. ' Troth, Jkrm^^mo'rufus i capkk 
vertice splendenli-cocdneo ; remtgHusJium, 

Longitudo 5 uncias. 

Habitat iu insuljl Juan Fernandez. 

Trochilus Stokesii. Troch. corpore supra xnritli-splendentej 
subtm albu viruU-guUaio ; capUe supra^ fyuUi.iquij cuitj'ertis gulo! 
IttadmO'S^pleHdentiibiUM } remi^bus Jusethoiris ; remigum umimamf 
mediis ejKepiis, jtogonUs interms aUns* 

Longitudo 4^ uncias. 

Habiiat in insula Juan Fernandez. 

Phalacrocorax iMPERiALis. FhaL capite criUato, coUo jms' 
teriori, corporeque supra intense purpureis ; alts scapula nbiaque 
vindi-'tUris ; remigibus rectricibusque duodecim Jusco-atris ; cor* 
poretu6fut,Jasciaalamm,maciUdqu0dorn maUi tencecHtlbit / 
rostro ni^ro ; pedibus fitamoenl^M, 

Statura Phal. Car bonis, 

Hnhitnt in siuubiis interioribus orae occidentalis, 

PWALACROCORAX S AKMILINTONUS. Phal. CnpitC, Collo, dorsocjue 

into atro-vurpureis ; pectore abdomint:(^ut: alb is ; dorso sujjeriori, 
icapvhfwm^ aUtque vrndi-'Otm / rem^iAui redricibuBqut duo* 
decim aim g guiAf gmi9,Jemorumque tectrieUnu tuperhr^ut 
alb<hnoiatis ; rostro nigro ; pedibm j^oesceaiihus, 

Statura prsecedentis. 

Habitat in Freto Ma^ellanico. 

Phalacrucokax euvthkqps. PhaL capite, collo, corporeque 
supra purpurea -air is ; nectore abdomineque albis ; genu parce 
aiko-noiafyt ; fade mda ruM ; remig^t rechidbm duoaedmf 
rostroqut su&^irwi atriss pedibus Jiavescentibut* 

Staturft pauIo minor prsceaentibus duobus. 

February 8, I8S1. — N. A. Vigors, Esq. in the Chair. 

It woj) auauunced that the Council had itesolved, iliaL tiie 
Meetingt of the CommiUee are open to every Member of the So* 
ciety.'* In this r^olution the Committee cordially concurred; and 
also in the propriety of distributing cards of the Meetings to the 

Members of the Society residing in or near London. 

The skeleton and jjarts ot the viscera of one of the Society's spe- 
cimens of the Chinchilla, { Chinchilla lanigera^) were exliibited, and 
the following notes by Mr. Yarreil were read. 

. On the death of one of the specimens of this interesting little 
animal in the collection of the Zoological Society, the Museum, 
previously containing a preserved skioi was enriched with a skeleton 
and preparations of parts of the viscera. Of these additions I have 
been peiniitted to furnish a description, which I was the more de- 
sirous to doj as no notice of the internal purls of this animal has 
appeared, that I am aware of, except as far as regards its dentition } 
aod on this part of the subject 1 was anxious to correct an error I 
had committed in a short notice published in the fourth volume of 
the ' Zoological Journal/ page Si?* from the prescribed use of li- 
mit^ matenais. 

2 G 2 "It 
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II tnay be necessary to state that at the time of examination all 
the viscera had been preserved some months in a weak solution of 
spirit. 

"The lungs are composed of three small lobes on each side. 
The heart is flattened in form from behind tui wards, measuring -,vths 
of an inch across its base, and but TVths in depth ; the vrant of apex 
gives it a rounded and muscular appearance. The liver exhibits 
two large and equally-sised lobes, and two smaller lobes. The sto- 
mach, a single cavity, measures from the entrance of the cpsophacrus 
round the great curve to the pyloric contraction 5 inches ths, 
the greatest breadth 'i inches ^''^ths, the depth 1 inch x*aths; the 
spleen is small atid elongated. The length of the small iutestines 
firom the pylorus to the end of the iUum 3 feet 10 inches ; the ca- 
cum and first portion of the colon are of large size, made up of three 
balf^drcular convolutions, one central, wim one of smaller dimen- 
sions on each outer side, containing numerous cells and divisions, 
strengthened by muscular bands and septa ; the whole length of 
ccecum, colon and rectum^ measures 4- feet 10 inches. With the 
exception of the caecum and commencement of the colony which as 
I have stated are voluminous, all the intestines are of very email 
calibre. The kidneys vary somewhat in shape ; one measures -iV-ths 
of an inch in length and -rVths in breadth, that on the opposite side 
is much more spherical. The specimen is a female, and the uterine 
coruvv measure each 3y inches in lenijth 

«* Ui the skeleton, when mounted, the whole length from the 
Bose to the end of the tail is 13 inches Wtbs ; the upper surlace 
of the traniam from the occiput to the Inter-orbital space Is in 
form triangular and flat, the width at the occiput 1 inch Voth, 
of the inter-orbital space tV^^^s, the whole Icnirth of the head 2 
inches rVths, the mastoid [irocesses and aiulitory cells of very 
large size, the external meatus also large, oval, directed upwards 
and backwards ; the zygoma narrow and slender posteriorly, but 
deep and stronger at Its junction with the malar bone, which has 
an ascending bony division between the orbits and temporal foss^Bg 
the nasal bones narrow, convex, and of parallel diameter; the lower 
jaw is curved, broad and strong, the course of the incisor teeth is 
visible, and the ulvcol ir cavities of the molar teeth are well detined 
externally j the coroaoid processes are wanting, apparently as if 
broken off during the preparation of the skeleton, but have obviously 
been of very small siae; tlie condyle elongated from before back- 
wards, the plate deep, and the posterior angle of considerable length* 
Dentition ^zt ' the exposed portion of the incisors measures v'oths 
of an inch in length ; tlie molar teeth are all made up of three parallel 
portions or bony lamincc^ earh portion invested with a thin coat of 
enamel and closely united, the ba^e ul u uiulur tooth presenting six 
lines of enamel and three cavities ; the anterior third of the first 
molar tooth on each side, above and below, is smaller than the 
other two portions, and gives to these teeth a triangular-shaped 
crown ; the posterior third portion of the last molar tooth on each 
side above is nearly round, and gives an increase of surface to these 

also ; 
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also i in the moW teeth of the lower jaw the fold of enamel between 
the first aod second portions of the bony lamina of each tootli does 
not reach quite to the outer edge, and the two portions of bone ap- 
pear tliereforc to be only partially separated. The direction of the 
parallel lamince of" all the molar teeth is not at right angles with the 
tine of the maxillary bones^ but incliuing obiii^uely from without 
backwards. 

<*The length from the atku to the end of the tail is 11 inches 
^ths ; cervical vertebrm,!, dorsal 1S» lumbar 6) sacral 2, and cau- 
dal 23. The scapulcB are small, measuring 1 inch from the exter- 
ral anjjlc to the articulation with the humerus^ the spine is but 
little elevated, the acromion ample, the clavicles pei lect; length of 
the humerus 1 inch -rVths, the bone stroug and turnished with an 
dongated crest descending from the head*; from the olecranon to 
the carpal articulation 1 inch -i^o^ths, the ulna and radtittt firmly an-* 
chylosed throughout the distal half of their length ; thence to the 
end of the longest of the five toes ^" ths of an int li. The ribs 13 pairs. 
The bones of the pelvis slender and elongated ; from the crest of the 
ilium, which is but little produced, to the inferior edge of the 
ischium is 1 inch iVtbs ; the ossa pubis, slight in structure, advan<^ 
cing but little^ the symphysit elongated^ and the oUunOcr Joramen 
^ large size. The fimur is straight, strong and smooth, and mea- 
Bnres 1 inch -rVths ; the tibia 2 inches iVths ; the Jibula is complete 
and forms the external malleolus ; from the os cahis- to the end 
of the longest toe 2 inches t'o^^'^^ the toes four in number, of which 
the outer oue is the shortest^ the third from the outside the longest^ 
the second and fourth equal. 

In the published observations before referred to I stated that 
the ChtHchilla appeared to be closely allied to Mr. Brookes*s new 
genus Lagostomiis, and the character of the skeleton of the Chin~ 
chiUa compared with the tigure and description of I.n^oKfomfs. in 
the Ist part of the 16th volume of the * Transactions of the Lin- 
nean Society ' conhrms the general similarity. Still, the more 
complicated structure of the teeth, and the existence of an additi- 
onal toe on each of the feet, require for the Chinchilla the generic 
distinction claimed for it by Mr. Bennett and by Mr. (}ray. 

The resemblance of the skeleton of the Chin chill n to that of 
the Jerboa is also remarkable, particularly in the form of the head, 
in the excessive development ot the auditory cavities, and the 
small size of the anterior extremities compared with the hind legs.*' 

Mr. Yarrell havinff coocloded the reading of his Notes, it wad 
remarked that MM. Isidore Geoffroy-Saint-Hilaire and Dessalines 
d'Orbigny had proposed, in the * Aniiales des Sciences Naturelles* 
for November 1830, the creation of a new genus, Callomys, to in- 
clude the Chinchilla and the J'i.scnccia, The latter animal is the 
Dipua maximuSj De Bl., and cuuseuuently the type of the genus 
Lagottoumtf described by Mr. Brookes In a pnper read before the 
Linnean Society in 1828, and published in the Transactions of that 
body in 1829, in which the system of dentition and the osteology 
are treated of in detail. The ChmchUlaf long known in commerce 

but 
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but only recently made known to 8denGe» wtm described as the type 
of a distinct genus, under its common name, by Mr. Bennett in 
1829, and by Mr. Gray in August 1830: its true characters j^eem 
even now to be unknown to the French authors above reierred to, 
who appear to be acipainted with its skin alone, and never to have 
exanuned either its teeth or the oumber of Its toes. In these !«• 
spects it deviates from the characters of their proposed genus; a 
geiliis which cannot be adopted, inasmuch as it is composed of 
heterogeneous materials, and as the two types included in it have 
both |)i cvioLisly been described and designated as distinct groups, 

Specinieiis were exhibited of the iiaJieoi of various Gallinaceous 
Birds included in the genera Pauxi, Crax and Penelope of M. Tem-^ 
minck i and Mr. Yarreli observed that these bhrds have each» ae. 
far as they have yet been examined, been found to possess a spe- 
cific difference in their organs of voice. Among tlie trachea placed 
on the table was that of the Red-knobbed Ciirfnsow, Crax YarreUiif 
Benn , a new species Jately described from the Society's Menagerie, 
and wlucii iiad recently died. The trachea of this species difi'ers 
from all those previously known, but most resemble that of the 
Crax Alector, L. ; while in external characters the bird approaches 
the Crax globicerat L.» from which it is distinguished by toe redness 
of its cere and by a prominence on each side under the base of the 
lower jaw, in addition to the globose knob near the base of the 
upper. The tube in the Crax YarreUii is &tiiixghi throughout its 
whole length, except a short convolution imbedded in cellular 
membrane placed between the shafts of tbe Jurcatonum, The 
trachea is narrow, and the fold, invested and supported by a mem- 
branous sheath, gives off one pair of muscles, which are in- 
serted externally below the ajxx of the <>s f /ircatoriuni. The lower 
portion of tl^e tube, immediately above the bone of divarication, 
sendii oSl a pair of muscles to be inserted upon the sternum. The 
upper pair of muscles (furculo-tracheal) influence the length of the 
tube above the convolution. The inferior pair (sterno-tracheal) 
have the same power over the bronchial tubes and that portion of 
the trachea which is below the convolution. 

Several specimens were laid on the table of a Ciupea taken in the 
mouth of the Thames, \\ hicli Mr. Yarrell regarded as distmct from 
ihe'cotnmonHtmug oi our counts, the Clupca Hareugus, Linn. He 
dedicated it to Dr. Leach, who, he was informed, has often stated , 
tfiat the British coast possessed a seocmd species of Herring, The 
dupea Leachii is much deeper in proportion than the common Her- 
ring, an adult fish 8 inches long being 1 inch tths deep, while acom- 
7)ion Herring of the same depth measures lOi inches in length. The 
dorsal and abdomtnul lines of the new species are much more cod- 
veat; the latter is keeled, but has no serration. The under jaw lias 
three or four prominent teeth placed just within the angle formed 
by the symphysis : the upper mamiUe have their edges slightly cre- 
nated. The eye is large. The scales are smaller than in the other 
species, and there is no distinct lateral line. The back and sides 
are deep blue with green reflections^ passing into silvery white be- 
neath. 
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neath. The dorsal fin is [>laced behind the centre of gravity; but 
not so f ar behind it us in llm common Herring. The number of the 
fin-rays and of the t)eHebr€B difler in the two species as follows : 

D. P. V. A. C. Verlebrte, 

Clup. Harengui 17 14 9 . • 14. . . 20 56 

Clup. Leachil 18 . . 17 . . 9 . . 16 . . 20 54 

The new species ditfers also from the common Herring in flavour, 
being much more mild. It is now full of roe» while the adult com- 
moR Herrings ceased spawning in November, and having retinal 
subsequentlv to the deep waters are not at present to be met with 
on the southern coast Mr. Yarrell added, that there was reason to 
believe that a third species of Herrings of a larger size than either of, 
the others, occurred sometimes on our eastern coast. He also men- 
tioned that he had ublauied last summer irum the Thamei>, the 
two shads regarded by M. Cuvier as the dupea Alosa, lAan,, and 
the Clupea Jallaxj LaCep. 

Mr. YarreU stated that he had received a letter from Mr. DilU 
wyn, mentioning the captnro in Swansea Bay of a specimen of the 
Lahrus maculatuSt Bloch ; being a second instance of the occurrence 
of this fish on the British coasts within a few weeks. 

Mr. Yarrell also stated that the Summer Duck, /inas sponsa,Linn., 
male and female, had been shot recently near Dorking. The Amu 
occidua had also occurred in this country : and another American 
and Northern species of bird, the Alauaa alpestris, Linn. 

The Chairman resumed the subject of the Himalayan birds, and 
exhibited and described the following species. 

Phcenicura c^ruleocephala. Phcen, atra, abdomine strigd' 
que alarum hngihuUnidi albis ; capite paUide canileo, 

Statura Phem. commums, 

Pbcbricdra leucoc8PHA1:.a« Pheenxorj)orc apkequeeaudis atris i 
abdomine, crisso, uropj/gio, eauddque rufis $ capite supra albo, 

Statura Phren. rubeculce, 

PuflENicuitA HUHFCULOiDES. PhcsH. capUe, colio, rorporcque sti' 
pra atro-coerulcut capitis summo splenaidiore / abdomine albo ; 
pecforerii/o. 

Statura Phcen» ccmdeocephala. 

pRCBNicuRA FULioiMosA. Phcsn, coTpore Jvl^ioso*plunAeo i 

caudd rufd, 
Statura paullo major quam praecedens. 

Emberiza ckistata. Mas. Emh<^ capite cristato corporeque 

atris ; alis cauddgue rufis. 
Fcem.* aut Mas jun.? Capite suberistato corporeque Juscis, abdo^ 

mine imo pallidiorig alis cauddque ru^seentibuSfJuseo iinetis, 
Statura Carduelis commums. 

Lamprotornis spilopterus. Mas. Lamp, supra pluvtheo-ca* 
nns,plumis ad apicein fusco marginatis ; subtusalbus, rufo tinctus; 
uropygio nifescenti ; remigibus atris viridi splendentibus, ma' 
mdi 3b& ; caudd hrunned ; guM intend^ ruf&^ 

Fcem Supra palUdi hrunnea, subtus albescens, brunneo tincta, 

Statura Xtomp, cantoris, 

Myo- 
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MvorHONUS HoRSFiELDU. Myopii. ccerule&centi-atery JrontCf 

humeris, marginibusque plumarum pectoris splcndide cceruleis, 
Sutura M^opk, eyanei, Honf. 

Phasianus Staceii. Phas, stramineo-albusy supra Jrequenier, . 
subtus parce nigro JasctatuSy dorso abdomineque imis n^escenti- 
bus ; capite cristato fusco j caudd^fiucUs laiis nigris, ad basin 

tnh'rn? rufjn, nrfiatn. 
Luu^itudu curporis ab apice rostri ad apicem caudal, 3 pedes 
H lincks. 

Otis nigricbps. (H. corpore supra paSide hadio^ rufb-brunneo 
graedUer undulato ; cotlo^ macutis parcis alarum, abdcmnequgal^ 
bis } capite cristato, tectricibus alarum exlerioribus, r€M%ih9U, no* 

taque ^randi pcctorali nigris. 
Longitudo corporis ab apice rostri ad apicem caudS) pedes 4> ; 
altitudo, ^i. 

The Chainnan alsQ directed the attention of the Committee to • 

remarkable deficiency obseirable in tome of t i c groups of the Psit- 
tacidce, viz, the absence of the os Jurcatorium. This deficiency he had 
observed in the osteology of the Psittncu.^ mitratus, the PlntycerciLs 
eximiusy^nA the Psittacula galgula; skeletons of the two last of which 
species were exhibited. He observed that this extraordinary defi- 
cient eYinced the approaching affinttj of that group of birds to 
the Rasaresy one of the most conspicuous groups of which, the typi« 
cal StruihionideE, exhibited a like deficiency! indicating a corre- 
sponding failure in the powers of flight. 



XL. InteUigettce and Miscdlaneous Articles 

PARHELIA, Sec. LATET-Y SEEN AT HEnFORD. 

[^HE foil owing remarkable phaenoraeua presented tlietufldlves at 
Bedford on February lst» 1831, at 4 p.m. 




AB represents tho western horizon. C D the prime vertical, S a 
segment of the sun s disk appearing above a dark cirrostratus cloud, 
and covered with thin vapour, which gave it the appearance of highly 

burnished 
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burnished gold ; a, 5, r, three parhelia all nearly of the apparent 
size of the sua; a column of white light meeting the horizon 
downirardfly and ioddinitely extended upwards ; f.,^, /i, portions of 
a broken solar halo, exhibiting distinctly the prismatic colours; 
^ hilf tliree luminous trains of light terminating in poin^ the train 
Jc beinp: higiily coloured with yellowish-red vapour, probably owing 
to its bt iriL,^ situated in the centre of the column of \v^h\. r/, e ; it was 
also much longer than the other two, i and which were very faintly 
tinged : the train m terjoninated very abruptly, but was more di- 
Btinct than the train which tecminated in a point. 

These interesting ptuenomena were refracted upon dense atte- 
nuated cirrostratus vapour; but as it was rapidly moving out of the 
refracting; angles of the sun's rays, they did not continue visible for 
more thau twelve minutes. — W. II. White, H.M.C.S. 



ADRORA BOREALIS OF THE 7TH OF JANUAUY. 

Gosport Observatory, Jan. 7th, 1831. 
In the afternoon of this day there was a peculiar brightness in the 
atmoephere near the horizon, for several degrees on each side of the 

true north point, which indicated the approacli of an aurora : in- 
deed we have reason to suspect that it was a faint appearance of 
one, while the sun shone in all his splendour, without the interpo- 
sition of cloud or vapour. Shortly after sunset an aurora borea- 
Ks gradually rose above the northern horizon, and at a quarter past 
five o'clock it had assumed the Ibrm of an arch of refulgent light 
ten degrees high, and seventy degrees wide. From this time till 
half-past five it continued to increase in the intensity of its light, 
expanding to the western point of the horizon and 55 degrees to the 
easlwai'd ol north, which made the chord uf the aurora 155 degrees.' 
Now a bright flatne-coloured rainbow*like arch, between three and 
four degrees broad> and pretty well defined at its upper edge, em&> 
Dated from the curved edge of the aurora Coanaltitude of 35 degrees; 
and while it remained apparently stationary, a beautiful rainbow- 
like arch, still more brilliant, formed about ten degrees south of the 
zenith, by streamers suddenly springing^ up from the N.E. by £. 
and W. by S. points of the horizon and meeting in the zenith, so 
thai these two bows presented themselves at the same tune. 

At thirty-five minutes past five the latter bow, in some parts four 
and in others six degrees wide, divided a little to the eastward of its 
vertex ; and the long streamers u-hich formed it passed off gently to 
the southward in very bright patches, two in liie !S.E. and one in the 
S.W. quarters, like luminous clouds, and continued in sight nearly 
a (quarter of an hour. One of these bright patches near^ covered 
Onon. several minutes. 

At forty minutes past five another rainhow-like arch, equally wide 
and bright, was formed by long streamers from about the same 
points of tlic horizon, whose point of convergence was the same, 
and its course tiirough the feet of Gemini, near the Pleiades, through 
Aries, the square of Pegasus, the head of Equuleus, and tht^ bow of 
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Antioous. It passed oii gradually towards the south, aud at a quar- 
ter before nx the planet Adariy then near the meridian, and^ UMNit 
46 degrees in altitude, rested, as it were, conspicuously on it. At 
aixit £id gone far towards the southern horizon, and could scarcely^ 
be perceived, leavine the sky unusually clear and bright. By this 
time the bow over the aurora bad much increased in altitude^ and 
was nearly ctiaced. 

At a few minutes past six, after a great many cdooved columns 
of Iwht had risen from the N.B.and N.W. quarters, and passed the 
xeniUi, the aurora sunk considerably towaras the horizon ; but its 
upper edge remnincd bright and very well defined. Some of the 
streamers or columns were long, others short, and the widest gene- 
rally ieraained long enough to pass through a gradation of prismatic 
colours. At half-past six the aurura again increased in altitude, 
and ymd coruscations radiated from every part of its arch, and on 
intermixing with each other formed wide cdtimnst which were so 
grand with crimson tints as to astonish every spectator. Between 
seven and eight the aurora had spread at least two-iJdrds over the 
heavens, and as far as the shoulders of Orion on the eastern side 
of the meridian, when large perpendicular columns, and short 
pointed luminous corusoations, rising from the aurm like glitter, 
ine spears and conical fiobta in n^rly parallel rows, ooar mixing 
aiM tlien dividing, all passed through red, orange, lake, crimson, 
green, and purple tints, so that the appearance altogether over so 
great an extent of the heavens was awfully grand and sublime, par- 
ticularly when contrasted with the cerulean sky, and its spangled 
constellations in the southern portion of the hemisphere. 

At ten minutes before eight, when the aurora was in its greatest 
splendour, several thousand persons had assembled in groups m vn* 
nous parts of the town and neighbourhood, and where they could 
get an uninterrupted sight of Fortsdown HUi, behind which the 
finest part of the aurora appeared. 

At Hve minutes beibre eight another luminous raiubow-like arch 
stretched across the heavens from the eastern point of the horizon, 
and displayed several prismatic colours while passing southwwd* 
Soon after eight a large tenebrioixs space, in and near the horizon, 
presented itself several degrees on each side of the magnetic north, 
and the aurora still tar over the heavens^ gradually diminished. At 
nine it again ascended, and wide columns rose from every part of 
its arch, and passed through the same colours as before mentioned. 

Between nine and ten the magnetic needle, which in the early 
part of the evening stood at 24f degrees West of the true North, was 
disturbed, and receded upwards of half a degree northward, either 
by the influence of the aurora, or hy a change of wind from X.E. 
to S.W. and of course a change in its electrical state. At a quar- 
ter before eleven there was a grand display of about twelve or four* 
teen glowii^ columns from the aurora, several of which passed 
iMjond the zenith, when a perfect red fai|ibow*lil(e arch, ten de- 

Srees above the aurora^, was visible. At eleven another bow Sf 
egrees wide rose from the aurora, and passed thrpugh Aries, 

Cassiopeia, 
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Cassiopeia, Ursa Minor, and the square of Ursa Major : it toon 
reached the zenith and gradually disappeared. 

At half-past eleven the aurora again began to sink slowly, and 
did not rise afterwards. At five minutes before twelve a large bril- 
liant meteor, the only one obsenred through the night, pasted under 
Ursa Major. At one o'clock A.M. the highest part of the aurora 
about the magnetic north had sunk to within six or seven degree* 
of the horizon ; yet bright coruscations occasionally emanated from 
it till two, when the observations were discontinued, as no more 
interesting meteoric appearances were likely to occur. 

The vertex of each of the fainboir-Ufee ardiea that weve fonaed 
by streanierB from or neiiKthe interBecting points of the aurora with 
the liorison, coincided witn the magnetic north within one or two 
degrees, and uniformly pretenred mis paiaUdunn in passing off 
towards the south. 

During the evening and nighty while the aurora was pretty high, 
the light which it spread through the atmosphere was equal to the 
light of the moon shining through a very attenuated doud | and the 
stars which formed the square and tail of Ursa Major were almost 
imperceptible, in consequence of the refulgence of the aurora. 

Of all the aurorae boreales that have been observed here the 
last twenty years (some say forty years), this was the most exten- 
sive> the most beautiful in colours, and the most interesting, on ac- 
count of the smgular phmomena iHiich it displayed, in the number 
of distinct luminous Dows» which were presented in the course of 
the night. This aurora borealis was seen at Fsris and at Brusiiels. 

In two days and a half after the aurora a very strong gale of 
wind came on from the north-east» and continued about twenty -four 
hours. 

There were also faint aurorae on the preceding and following 
evenings ; and a luminous one, though not high, from six till nine 
in the evening of the 11th, which would have been Interesting but 
for the interposition of clouds throughout the night. 



A MODE OF ASCERTAINING THE VALUE OF MANGANESE ORES. 

Dr. Turner, Professor of Chemistry in the London University, ha» 
given a method of ascertaining the commercial value of the ores of 
manganese, in the last Number of the KdipX Institution Journal, the 
olject being solely to ascertain the rdative quantities of chlorine^ 
which an equal weight of each ore was capable of eupplying. The 
method of manipulating is as follows : — About ten grains of the ore 
in fine powder is introduced into a flask capable of containing about 
an ounce of water, and into its neck is fitted by grinding a bent tube 
about two inches long, which conducts the chlorine from tbeflaMk into 
a tube about sixteco wdiei in lengthy and five»eighthsof an inch wide« 
fill! of watdr, and inverted in a small evaporating capsule, employed 
as a pneumatic trough. The apparatus being aqjosted, the flask is 
half filled with concentrated ninriatic acid, the conducting tube in*- 
stantly inserted, and heat applied by means of a spirit-lamp. The air 
of the flask, together with the chlorine, is then collected, the greater 
part of the latter, if the gas is not verv rapidly disengaged, being ab- 
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sorbed in its passage; and, conscqiiently, the receiving tube, at the 
close of the process, will be about halt fiil! of gas. When the ore is 
completely dissolveci, the last traces of the chlorine are expelled Irom 
the flask by muriatic acid gas. In order that the chloriiie thus col- 
lected may be entirely absorbed, the apertore is closed by a ground 
stopper, or still more conveniently with the finger, and the gas is 
well agitated until the chlorine is wholly absorbed. As the solution 
in the inverted tube may become too saturated to dissolve all the 
chlorine, it is convenient to fill a pipette with pure water, and, with 
the aid of the mouth, force a current to ascend into the tube, and 
thereby enuse the heavier solution to flow out into the capsule. 
• The absorption being complete, the solution of chlorine is intro- 
duced into a six* or eight-ounce stoppered bottle, and a dilute solution 
of green vitriol, made, for example, with a hundred grains of the 
crystallized salt and a pint water, is added in successive small quan- 
tities until the odour of chlorine just ceases to be perceptible. The 
quantity of liquid required for the purpose may be conveniently mea- 
tored in a tube about sixteen inches long, and three quarters of an 
inch xtk diameter, divided into two hundred parts of equal capacity, 
and stipplied with a lip, so that a liquid maybe poured from it without 
being spilled. In conducting this part of the process, the operator 
will perceive two odours : — at first, the characteristic otluur of chlo- 
rine, accompanied with the peculiar irritation of iliut gas j and, sub- 
sequently, an agreeable, somewhat aromatic odour, unattended with 
the slightest irritation. The object is, to add exactly so much solution 
of iron as suffices to destroy the former of these odours, without at- 
tempting to remove the hitter ; a point which, with a little practice, 
may be readily attained. The whole of the iron is thus brought into 
the state of peroxide. 

The first trial is generally accompanied with some lose of chlorine, 
and should only be used as a guide to a second and more precise ex- 
periment. Accordingly, a weighed portion of the same ore is dissolved, 
and the chlorine collected as before, except that the solution of green 
vitriol, in quantity rather less than sufficient, is at once introduced 
into the inverted tube and capsule. A more ready and perfect ah- 
soi jjtion of the chlorine is thus effected, and the subsequent addition 
ui a small quantity of sulphate of iron suffice^) lor completing the 
process. 

The principal sources of error in this method are the two following : 
— ^loss of chlorine, by smelling repeatedly, and exposure to the air 
when the gas is absorbed by pure water : and oxidation by the air 
when the absorption is made directly by means of the solution of iron. 
The small flask and inverted tube are apt to retain the odour of chlo- 
rine, and should therefore be rinsed out with the absorbing liquid. It 
iihould be remembered, also, that a given quantity of chlorine vrfll 
emit a more or less distinct odour, accordingly as it is more or less 
diluted. But by operating always in the same manner, and employ- 
ing such weights of different ores, that equal quantities of the solution 
may contain nearly equal quantities of chlorine, it is easy to be inde- 
pendent of these errors of manipulation by cau.sing them to afiect 

each 
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each experiment to the same degree j it will accordingly be found, 
with a little practice, that results of surprijiing uniformity may be thus 
.obtained; and even the constitution of pure oxideH of roangunese may 
'be noertained by this meChocl> almott with the aame accuracy as by 
directly determining the quantity of ojsygpa. 

The substance first used by Dr. Turner to determine the quantity 
of chlorine was a solution of indigo; but a weak solution of green 
vitriol, employed by Mr. Daliun for ascertaining the strength of 
bleaching powder^ was found to be more precise in its indications. 

ELECTRO-CHEMICAL DECOMPOSITION OF THE VEGSTO^ALKA- 

LINE fULTS. 

Mr. Brande states that Sir H. Davy suggeittd the possibility that 
morphia, when elrctrified in contact with mercury, might afford re- 
sults corresponding to those which Berzelius had oh'^ervcd in respect 
to ammonia, thinking that the nascent elements of tlie morphia, as 
liberated by electrical decomposition, might eflect a similar apparent 
amalgam of memiry : be probably made a few experimentB on the 
subject, which do not appear to have been recorded. Mr. Brande 
electrified moistened morphia and mercury, the metal being rendered 
first feebly, and afterwards more powerfully, negative. No change 
occurred in the fluidity of the metal, nor when mixed with water did 
it exhibit any appearance of having united to foreign metallic matter; 
cincbooia similarly treated exhibited similar results. 

Qttina, when moistened and electriBed in contact with mercury on 
a disc of positive platina» presented different appearances : the metal 
became filmy, butyraceous, and had its fluidity diminished. When 
put into water, a pcrnliar motion was perceptible on its surface, small 
glulmlcs of gas were liberated, and it slowly regained its usual aspect, 
i hese appearances were eventually referred by Mr. Brande to the ob- 
stinate aahcsUm of a small quantity of lime to the quina,and of which 
he has not been able to depriTe it. 

The electro-chemical decomposition of the salts of the vegeto- 
alkalies is very characteristic, in consequence of the difficult solubility 
of their bases. When a solution of sulphate of morphia, cinchonia, or 
quina is decomposed between two plates of platina, the negative 
plate, if the solutions be strong, is soon covered with a white crust of 
the alkaline base* which gradually fislls off in films when the solution 
is more dilute, they fall ro the form of a white cloud. 

No appearances of metallization were obtained by electrifying mer- 
cnrv negatively in contract with the above-named ?^;ilts. When in- 
fusions of opium, bark, and nux vomica were Irratcd in this way, no 
distinct separation of their difficultly soluble alkaline mutter occurred, 
as might have been expected, probably in consequence of the multi- 
plicity of substances present.— Jtoyal Imiih^en Jmamal, Feb* 1831. 
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METBOBOLOOICAI* 0B8SRVATION8 FOR JANUARY 1891. 

Gasporf: — NumerM RmtlU Jbr ike Mmdk, 

aaroin.Max.30-60.Jan.7. Wind NX—Min. £9-08. Jan.21. 
Raqge of the mercury 1*5S. 

Mean barometrical preflsure fat the JQOnth 

Spaces described the rising and falling of the mercury 6*600 

Greatest variation in 24 hours 0*800. — Number of cbanfes 18. 
Therm. Max. 59*. Jen. S3. VTwA E.^Mt|i. ie»>. Jwu J5. Wind N. 
Range S8**.— Mean temp.of exter. air 38^. For 80 diys wiCk 0 inV; 37*57 
Ifsi. W.ind4haiutl8^.— MeaBtea^ofspringMV^ 4049 

De Luc*8 WkaMijne Hygrometer, 

Greatest humidity of the atmosphere^ in the morning of the 1 7th ... Od® 
Gieatest dryness of the atmosphere, in the afternoon of the 31st ... 08 

Range of the index ••••• 37 

Mean at 2 P.M. 78°-0.— Mean at 8 A.M. 8.^-3.— Mean at 8 P.M. 82 0 

— of three observations each day at 8, 2, and 8 o'clock ., 81*1 

Evaporation for the month 0*85 incn. 

Rain in the phiviameter near the ground 9*30 tncbeB. 

Prevaiiing wmd, £. 

Stamary ijf the Weaiher, 

A dear.aky, 3| ; fiiie, with various modifications of clouds, 8 ; ao overcast 
iky without rain, 13; foggy, i; rain, sleet and snow, 6^— Total 31 days. 

Chude. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus, 
11 7 27 0 9 7 31 

Scale 
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Seale ^ihe pmaUmg Wwd$» 

N. NJS. E. 8.E. 8. S.W. W. N.W. Davy, 
4 6| 8 «| 1 I 4 31 

Gewrd O&fervsfiofir^Tbe fint part of this month diy, the farttcr 

part was wet and alternately mild and cold, with occasional gwet of wind* 
After the aurora bnrealis in the evening of the 11th, the skj was bidden 
by clouds till the ^4thj with the exception of about one day. 

On the SBSfd the thermometer in the shade rose to fifty-three d^rees, and 
ontheSOthonly to thirty.four degrees : in the night of the S2bdit receded 
only to forty-six defrrccs but in the night of the £5th, tO twen^-fi?e de- 
grees, the minimum temperature for the month. 

On the Sdth and 26tn there was a uniform elevation of the mercury in 
the barometer, hut a Yery sudden depression of Ibar-fiftbs of an inch on 
the ^?7th, with rain. On the 28th and 2f)th the mercury rose half an inch 
in the tube, and a little snow came on with an e:ister!v wind. On the de- 
scent of the mercury on the »jist between three and four inches of snow 
fell here in the night, even with estrone galefrr^iu the south. In the 
neighbourhood of London upwards of twoteet in depth of snow are said to 
have fallen upon a plane surface about the same time: and in place? where 
it had drifted, the ^tage-coacbes could not pass before it was cleared away,' 
consequently they were several hours bdund thor usual time. 

The atmospheric and meteoric phsBOomeoa that have come within our 
obsenrations this month, are one lunar halo, four meteors, four aurorse 
boreales, and seven gales of wind> or days on which tliey have prevailed, 
nemefy^foar from the North-east, one from the £!flst» one from the South, 
and one from the South-west. 



RBMABK8. 

London, — January 1, 2. Fine. S, 4. Overcast. 5. Foggy. 6. Fine: 
deer and frosty at night. 7. Clear, with frost: dense fog at night. 
8. Frosty. 9. Overcast. 10. Hazy, with small rain. 1 1. Cloudy and cold. 
12, 13. Drizzly and fo^y. 14. Hazy. 1 5, 1 6. Cold and damp. 17. Cloudy: 
dight rain at night. 1 S.Rain : lightning at night. 1 9— S3. Wet. 24. Sleet : 
frw^ at night. 95, S6. Clear and nrosiy. S7. Sleet S8, S9. Fine. 
80. Fine : foggy at ni^t* SI. Froity : fiif in the morning, sncoeeded by 
a heavy £rU of snow. 

Penxanee.—^M\vaity 1. Fur : rain at n^t. 2. Rain : fiur. 8. 4. Fair. 

5. Misty. 6. Fair. 7— o. Clear. 10— 16. Fair. 17— 19. Misty: rain. 
20. Fair: rain. 21,22. Rain. 23. Fair: misty. 24, 25. Showers, hail, 
and rain. 26. Showers. 27. Rain. 2». Showers. 29, 30. F'air : rain. 
Sl.Fav. 

Botton. — January 1 . Fine. 2,3. Cloudy. 4. Misty. 5. Cloudy. o.Fine. 
7. Fine: northern lights very brilliant in the evening. 8, 9. Fine. 
10 — l6.CIoudy. 17. Cloudy: rain P.M. 18. Fine. 19. Misty. 20.Cloudy: 
stormy with rain p.m. 21, 22. Cloudy : rain at night. 23. Rain. 
S4. Cloudy. 25. Fine : snow early A.M. 26. Fine. 87. Cloudy. 28. Fine. 
Sf , 80. Cloudy. 81 . Fine. 
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XLI. On the Ccn^puiaHon xff the Moofi^s Motion in Right 
Ascension, By Francis Bailt, Esq. F.R.S. 4*^. ^cJ* 

A S the method of cletermining the longitude of places, by 
means of nioon-cuiniinating stars, is daily coming into 
more general use, I trust the following table will be accept- 
able to such of your readers as may have occasion to make 
calculations connected with inquiries of that kind. I have 
already shown (in my paper on this stttjecT, inserted in the 
Memoirs of the Royu Astronomical Society^ vol. iup,l\ that 
in order to deduce^ from the observlttionsy the correct dif* 
ference of meridians between the two places^ we require 
*^ only one element from the lunar tables^ viz. the moon's 
*^ horary motion in right ascension ; or, more properly, the 
troe increase of the moon's right ascension between tne two 
*' apparent times of culmination and that, for the purpose 
of determining the correct value of this element, it will be 
best, when the difference of longitude is very great, to com- 
pute the l ight ascension of the moon for the two given times 
of observation ; using the equation of second, third, and some- 
times even fourth differences. But it appears that in many ' 
cases, oi frecjucnt occurrence, where the dillerence of meri- 
dians (kies not exceed three hours, we may adopt a much 
more concise and easy method for the solution of the pro- 
blem, by computing accurately the semi-diurnal motion of the 
moon in right ascension, from an ephemeris, by means of di& 
ferences only. 

In No. 33 of Professor Schumacher's Astronomische Nach" 
richteny M. Bessel has ^ven a series which is applicable to 
this purpose ; together with a short table of the value of that 

* Coramunicated by the Author. 
If. S. Vol. 9. No. 52. Ap'il 1831. 21 series, 
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S4S Mr, Baily on ike QmputoHon of 

series, for every hour of the day. The table, however, which 
he has computed, being frequently found too limited for ge- 
neral use» I have here enlarged it, by calcnlatiog the terms of 
the series for every ten minutes during the day; whereby 
the requiaitQ quantities for any intermedin time may be taken 
out almost on inspection; or at least, in the most essential 
points^ with very little trouble: since it will seldom be found 
necessary to interpolate, except in the values given in the €0- 
lumn B. 

M. BessePs formula is as follows ; viz. make ff, 5, r^, e 

respectively equal to the first difference, the mean of the two 
middle seconcf differences, the third difference, the mean of 
the two foLirih difierences, and the fifth ditlerenceof the moon's 
right ascension, as taken from the Nautical Almanac. Then 
will 

. 1 , . 3;i^-S?i + i . 47i'— 6w*— 2«+ 2 . 
^ 6 24 

120 * 

denote the moon*s semi-diurnal motion in right asoensioii 
corresponding to that fractional part of the twelve hours, from 
the 'preceding noon or midnight, indicated bv »: and wbicl| 
must always be assumed equal to the middle point of time 

between the two observations. Or, preserving the same value 
of c and x as are adopted in my iSlemoir above mentioned, 
the value of ;/ must be assumed equal to \ {c + x). If there- 
fore we express the co-efficients of c, e by the letters 
B, C, D, E, respectively, the semi-diurnal motion (M) of the 
moou iu right ascension will be deiioted by » 

M = a +.B5 + Cc + Dei + Ee. 

The following table contains the logarithms of B, C, D, E, 
for every ten minutes of the twelve hours from the preceding 
noon or midnight, as above mentioned; to which must be 
added respectively the logarithms of b,c,d,e; the natural 
numbers thence resulting, being added to the first difference, 
will give M, or the semi-diurnal motion ! equired. And, re^ 
taining the value of the symbols j:, s and A, as adopted in 
the Memoir above quoted, the true difference of longitude 
w9ibe 

7 1 5 

« "TT ^ ^ 

which is (I believe) the most simple form in which the general 
solution of the problem can be at present expressed: but* 
when the new Nauticul Almanac appears, 7^$ will be a con- 
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stant qiiBn%, and equal to 7'5X66686*555 (logs m937790); 
and other quantities will be given that niaj Btill Turther abridge 
the Mrithfloetioal operatioiM* 



Argument 


f 


Logarithmt of 




Argument 
- t(c-f «) 


1 B 


C 


D 


E 


QB 0"* 


-9-698^ -j- 


4-8-92082-1- 


+ 8-92082- 


-7-92082- 


' ' ' 1— 
12* 0» 


10 


9*e8<^4 

^ www f ^ 


8-88358 


891452 




1 1 (;n 

A A OV 


20 


967415 


8-84404 


8-90759 


7-85648 


40 


30 


9'o6n8 


0 o0o2o 


0 90003 


7-H1975 


30 


40 


9-64782 


8-75663 


8-89188 


7-78085 


20 


50 


9 63403 


870776 


888307 


7-73788 


10 


I 0 






8*87^1 


7*69085 


11 0 


1 10 


9*60506 


8-59603 


8.86347 




10 i^O 


20 


9-58983 


8-53085 


885259 


7-58207 - 


. 40 


30 


9*57403 


8*45700 


o-o4<^o 


7 51565 . 


30 


40 


9-55764 


8-37169 




7-45'2ii 


20 


50 


954061 


8-26986 


8-81520 


7-36098 


10 


8 0 


9*52288 


8-14267 


8*80121 

W Vw A a m 


7-24118 


10 0 


2 10 


950440 


7-97108 


8-78709 


7-07 '5'i7 


0 CO 


90 


948509 


7-70031 


8-77180 


6-83372 


40 


3© 


9*46489 


+0'93855-f 


8*75534 


-6'515(S2- 


30 


40 


9-44370 


-7.4B946- 


8*73650 


+5-98986-)- 


20 


50 


9-42142 


7-83556 


8-71619 


6-73015 


10 


3 0 


9-39794 


8-01771 


8'6Qiid2 


6*97498 


9 0 


3 10 


9*37312 


8- 13964 


867203 


7-10J.60 
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9-34679 


8-22982 


8-64795 


7-21709 


40 


30 


9-31875 


o*3002o 


8*62217 


7-31246 


30 


40 


9-28880 


8-35722 


8-59442 


7-37997 


20 


50 


9-25661 


8-40426 


8-56398 


7-43406 


10 


4 0 


9-22185 


8-44370 


8-53085 


7-47473 


8 0 


4 10 


9-]8,ior) 


8-47707 


8-49507 


7*51249 


7 50 


20 


0-14267 


8-50544 


8-45486 




An 


30 


909691 


8-52961 


8*41021 


7-57067 


30 


40 


904576 


8-55015 


8*36045 


7-59366 


20 


se 


8-98777 


8-567S0 


8*30477 


7*61309 


10 


5 0 


8-99083 


8*58000 


8*23716 


7*«389S 


7 0 


» 5 10 


8-84164 


8-59390 


8*16105 


7*64223 


6 50 


20 


8-74473 


8-60340 


806131 


7*65284 


40 


30 


8-61979 


8-61064 


7-93794 


7-66078 
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40 


8-44370 


8-61575 


776219 


7*66657 


20 


50 


8- 14-267 


8-61878 


7-46136 


7*66996 
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6 0 


- 00 + 


-8^979*' 


+ OP - 


+7'fi7094+ 


6 0 



I shall now proceed to give an example of the use of tliis 
formula and tables « duty wlticb I hold to be incimibait on 
every person who proposes any new ones for general use* On 
iht 9th of February 1880^ the second Ihnb of the moon was 

dIS obsenred 
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2Ai On the Computatioti the Moon's Motion in RightAscension. 

observed at Greenwich at IS*" SG"* apparent tim^ and at the 
Gape of Good Hope at 12»» 20* apparent Greenwich time; 

being estimated to the nearest minute. Consequently 
the middle point of time, between the two ohsci vations, is 
J (c + x) =0'' SS^ from the preceding midnight: and the 
successive differences of the nioon*s right ascenbiou, taken from, 
the Nautical Almanac, will be as follow : viz. 

o / // « * e d' e 

F^,8. atMs 154^ 31 52 o i u 

+5 54 21 « II 

9. atNs 160 26 IS -5 8 ^« 

+5 49 IS +51 « 

atM= 166 15 26 • _ -4 17 _ + 7 „ 

+5 44 56 +58 .1' 

10. at N= 172 0 22 19 . ^, +3 

+ 5 41 87 +61 
at Ms m 41 59 38 

+5 S9 19 

11. at N = 183 21 18 

Therefore, by entering the table with the argument \ {c^-x\ 
we have the respective logarithms of the several quantities as 
under: viz. 

4=-2-35793 c=+l-76343 <i=+0-69897 e=-0G0206 
B=-9'6^64 Ca+8-6a519 D=+8-87550 £==-7 70026 

B6 =+1*98057 Ce =+042862 D<f =+9-57447 Er=+8-30W 

and, taking the natural numbers of these logarithms, we shall 
find the value oi M to be as follows : viz. 

a 8 5 44 56M300 
B5 ss + 1 35*625 
C c = + 2-68S 

= + 0*375 

ss + 0*020 



M « 5 46 S4-70S (log = 4^S179526) 
which is the moon's motion in right ascension for the twdve 
hours, of which J (c + x) is the middle pomt of time. So that 
if we had s ss 24'* S"" 57*-6» and A » + ^ 26*'315| the 
operation would be as follows : viz. 

7 i« = 5-8 127677 
M s 4*8179526 

1*4948151 

= 0^ 26'*315 = 2*1652889 
'^A^ A S3 1 ;16 11*976 s= 3*6601040 



4P 1 IS 45*661 



In 
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Errata in W&ss»*s PlaneUny Tobies, 245 

' In thb example, it will be seen that I have interpolated 
for the odd minute^ in order to show the method of obtain* 
ing, in all cases, the correct values of the logarithms of the 
table required : but it is evident that, with the exception of 
the logarithm of this was unnecessary ; and that no error 
would have arisen if we had taken, even in all the quantities, 
the tabular values iqopositc to the nearest tendi minute* And 
I would further remark, that it will seldom be necessary to 
extend the series to so many terms as are here given : since 
we may cenerally stop at tlie third difference (and sometimes 
even at the second difference), if we see that llie subsequent 
differences are not sufficiently large to affect the result. 

Before I conclude, I would remark that the logarithms of 
D and E were calculated for every half hour only, and the 
values interpolated for the intermediate ten minutes, using 
second differences in the computations. 

F.B. 

XLIX% Errata in Weisse's Planetary Tables* By A Co&B£« 

SPONDENT. 

nPHE number of individuals who in this country are en- 
gaged in science, except in what may not ina{)tly be de- 
signated as taiicy-work [?], is so very limited, that consideriiiL;; 
the heavy duly on the importation of books*, it is a most 
hazardous speculation for a bookseller to introduce foreign 
scientific works into England, The consequence is, that many 
of the highest value in puiut of utility, but of which tlie sale 
would necessarily be limited, are ^ther altogether unknown 
in this country, or have fallen into the han& of individuals 
without the means, or possibly the inclination, to bring their 
merits beibre the public The industrious zeal of Mr. Baily 
and the hitherto discreditable state of our Nautical Almanac^ 
led to the speedy adoption of Encke's Ephemeris ; but the in* 
estimable TabuUe Regiomontancc Bcchtctiomm of Besself have 
scarcely been heard of. The Formeln der Geometric und Tri- 
gonometrie, pnblislied at Berlin in 1827. nnd Hesterman's most 
useful Leges Irigonometria, have met with no better iate. The 

* While in Rusna, a nation iriliich we are accuttomed to contemn as 

something more tlinn scinibarbarous, no duty, and in France a duty equi- 
valent to only six siiilliiigs per hundred weight, is levied upon the importa- 
tion of books ; — in England, they are subjected to five pounds per hundred 
weight. ^ 

"j" This work, iiulispensable to prrtctical astronomers, consists of one 
large octavo volume, printed with a degree of clearness which should serve 
as a model for all booKs of tables, and is published by Bachelier of Paris, 
and Treuttely London* 

same 



Digitized by Google 



346 Mrrata in Weim's PUaieimy Tabks* 

same may be rL n^arked of Bagoy's Tables *, by far the cheapest 
and best vokime of the sort which ever appeared; and as to 
Weisse's Planetary Tablesf, we much doubt if two copies 
have as yet reached Eneland. The compendious nature and 
simplicity of these tables are such as to recommend tfaem 
espectalljr to the notice of every astronomer) bot their merits 
in these respeCIs are counterbalanced^by indistinct type and 
numerous errors, of which no corrections are furnished by the 
Imthor. To supply this deficiency, and with a hope that a cor- 
rect reprint of this convenient little book may either be un- 
dertaken here or introduced from the continent, a list is sub- 
joined of all the errata in the more vfiUi able parts of tkeworky 
detected by a complete and systematic examination. 
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+0*1489 
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7. 


s September 27 


0-9079 


0-9979 




X 28 


0-9661 


0-9961 




October 7 
Caret December S2 


0-2895 


0*2295 


• 8. 








y December 32 


0-8846 


—0-8846 


la 


1825, Long. Med. $ 


45-67 


35-67 




1890 — — . 


235*80 


352-80 




Dies 21 


89-94 


85*94 


12. 


a 1840, L.M. 84 


0-00688 


+ 0-00688 




i^— -r— 5B 


9*20304 


0*20304 




X IdOO 50 


0*25071 


0*25571 






+0*00954 


0-00954 




85 


^0*00130 


+0*00180 




X ' 86 


0-00695 


-0-00695 


13. 


X 184.0—— 115 


0-22801 


0-22861 




t/ 1900 — — 95 


0*26784 


0-26634 




z 1840 109 


0-141451 


1 0*14165 




z 110 


0-14014 i 


1 . 0-14044 
f+ 0-13917 




z — . Ill 


0-13987 j 




z 112 


0-13773 J 


1 0*13783 


< 


1/ 1900 145 


9-05170 


0*05170 



* NouteOes Tables Astronomiques et BifdrographiqueSf &c. PkrV. Bagay: 
Didot, Paris; Treuttel and Wiirtz, London. 1 vol. 4to. The tables of 
fcincs, cosines, tangents and cotangents in this work, arc to every second, 
and, both in form and size, much more commudiuus than those oi Taylor. 

f Coordinatae Mercurii, Veneris, Martis» Jom, Saturni et Urani Cd- 
culafae B T^Taximiliano Wclssc. Cracovia% 1829. 4to. pp.73. 

X The t!irce figures 4. 1. 8. ha? 6 apjwreatly dipped up each one line 

abuve its proper place. 

15. 
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»15. 


If 


1000 L.M. 202 


^ 0*25783 


lege 0*25743 




z 


1840 186 


0-06741 


0-05741 


• 


t 


196 


0-08530 


0-08570 




z 


222 


0-13982 


0-14982 


16. 




270 


0-21528 


0*21628 


17. 




1900—— 274 


0-21703 


0-21808 




z 


184-0— 297 


0-21759 


0-21659 


18. 


y 


1900 S16 


0-33328 


0 ■ ^ 3 1' 2 2 




y 


324 


9*30487 


0-88487 




y 


1840 360 


0*22178 


0*12178 






S24 


0*18786 


0*18686 



20. Mean longitude of Venus for 1897 is too great by 
60 degrees, which error is continued in eighteen 
following years, when the table concludes. 



21. 


y 1840 L.M. 


24 


pn> 0-27687 


Uge 0-27607 


22. 


X 1900 — — 


85 


007978 


0-06978 




y 1840 


54 


9-53721 


0-53721 




y ^ '■■ 


75 


0-63652 


0-63672 


23. 


X — 


94 


004141 


0-04411 




X 1900 — —* 


107 


0*20593 


0-20598 




y X 


100 


0*64340 


0-64344 




S — — 


104 


0*29425 


0*29625 




« — — 


111 


0*28989 


0*28979 


24. 




141 


0*55857 


0*55867 


25. 


^ 

A/ ■■ 


172 


0*07589 


0-07586 


m 1840 


806 




206 








0-63396 


0*64396 




y 1900 


186 


0-09297 


. 0-09267 






225 


+ 0-18682 


^0-18682 




z 


218 


0-15659 


0-15669 






219 


0-15151 


. 0-16115 


26. 




263 




0-66006 




X 1840 


270 


0-005yl 


.+ 0-00591 


27. 


y 1900 


273 


0-65062 


0-GG062 


28. 


y 1840 


348 


0*12581 


0-12(381 




y 1900 ^ 


317 


0*44005 


0*44105 


31. 


X 1840 


34 


1*05975 


1-05675 


32. 




83 


0-07293 


. 0*07193 




^ 1900 


80 


1-48249 


1*43249 


53. 




105 


0-62644 


0-69044 








1-33717 


1-35717 


34. 




90 


0-69339 


0-66339 


1840 


142 


0-87050 


. 0-87850 


35. 


X 


183 


1-64874 


1-64847 




y 1900 -p 


188 


0-08357 


0-08347 



Page 
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PaeeSS. 


% 1840 L.M. 225 


pro 0*35333 


lege 0-3523^ 


36* 


V 1900 — — 


256 


1-24136 


1-25136 


y — — 


270 


1-32972 


1-32072 


37. 




294 


0*41073 


0'40173 


j; 1840 


303 


0-03828 


0-63828 




z 1900 


305 


0-52670 


0-52660 


38* 




319 


0-'i2578 


0-42568 




W iblrO 


344 


0-29525 


0*28525 


41. 




11 


0*91557 


0*90557 




X 1900 


0 


4-95565 


4*95575 






5 


4*98923 


4*93923 


42. 




45 


1*39792 


1*39799 


43. 


X 1840 


99 


1-30388 


1-30488 


44* 




171 


0*57831 


0-57331 




^ 


165 


1-04-303 


1-04403 


45. 


X 1900 


189 


5-38999 


5-37999 






201 


5-1DS51 


5-11351 


46. 




268 


0-76718 


0-66718 


47. 




270 


2-06000 


+ 2 06000 




279 


4-71477 


4-79477 




184.0 


307 


2GDJ00 


2-69600 


48. 


z 1900 


355 


0-33840 


0-33340 




^ 1840 — 


349 


0*90487 


1*00487 




1900 — — 


316 


3-24252 


3*34252 






352 


4*39146 


4*89146 






360 


4*95575 




50. 


1870 




558*84 


258-84 




Dies 1 4 — — 




0-57 


0-47 








0-47 


0-57 


52. 


2 1900 — ; 


47 


2-11362 


2-11262 






61 


2-77550 


2-75550 






63 


4-55187 


4-56187 


53. 


2 1840 


98 


3-46566 


3-46166 




X 


101 


3-44592 


3-44552 






105 


7-IJ5104 


7-94404 




y — — ' — 


106 


7-89445 


7-89545 




X 1900 — ^ 


106 


3*75628 


2-75628 






115 


4*12127 


4*22127 






120 


5*98518 


4*98518 




X 1840 


126 


2*85286 


2*89286 


54. 


y 1840 


158 


2*22868 


2*22898 




y 1900 


162 


1*68508 


1-63505 


55. 




182 


0-13439 


0-18t39 




X 


186 


9-33824 


9-3RS24 




z 1840 


190 


0-66082 


0-69082 




y 1900 


196 


3-50969 


3-50959 



Page 
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Page 55. 
56. 

57. 

58. 



60. 



61. 



62. 



66. 



67. 




z 1840 

Z 
X 
X 

w 

X 1900^^ 
z — — 
X 1840 



1900 

1840 

1900 

1840 



68. 

Chislehurst, Feb. iOth, 1831. 



0 
22 
8 
36 
61 
86 
82 
84 
90 
101 
143 
144 
159 
163 
171 
180 
231 
251 
240 
259 
275 
818 
880 



pro 1 '881 64 
1-66498 
3*55269 
0'94451 
3-95260 
7-965 12 
1-00194 

1- 09789 
1*00194 

805'771 
79-026 
800*684 
304-941 
309-237 
3]3'5f52 
317*823 
0-371 

0- 23116 
6-01925 

2- 12237 
9-77758 

10-90550 

3- 00897 
4*42519 
8*79818 
1*76063 
7*56672 

14-20512 
14-42467 

16- 98680 

17- 44115 

1- 32734 
+ 18-30949 

10-53344 
• 4-81669 

6- 81877 
1-86783 • 

7- 72260 
14*48859 

8*68794 



kg€ 1-88162 
1-56498 
3-85269 

0- 94431 
3-65260 
7-56512 

1- 01194 

1- 89789 
1*01194 

806*771 
80^ 
290*684 
294*941 
299-237 
303-532 
307*823 
0-271 

0- 23119 
6-09125 

2- 13237 
9-77158 

10-90450 

3- 09897 

4- 42919 
3*76818 

+ 1*76068 
7*56572 
14-20912 
14-42267 
16-98580 
17'44415 

1- 32744 
— 18-30949 

10-55344 
4-51669 

6- 81477 
1-89783 

7- 76260 
14*82859 

8*64794 
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XUIL OntXeEectificatioji of Cwve9* B^Mr.CHkvmQvLL> 

Tq the Editors of the Philoscphical Magazine and Atmals, 
GoatlemeDy 

Ti^HILE investigating the properties of a ftmily of cnrvesy 
I was lately led to remark^ that the clmnt property 
denmistrated by Mr. Beverley, in your Nmnber ror June 
18^ is capable of oonsiderable extension. Under the idea 
that anything tending to the simplification of this abstruse 
problem will be viewed with satisfaction by yoor mathematical 
readers, I submit to you the result of my labours. 

The proposition maybe more generally enunciated thus: 
Let C be any point in a given curve line of any order, and B, 
a point an^' how given by position : join B C, and draw B Q, 
CQ to meet in Q, and contain a given angle (3), CQ being 
also a tangent to ihe curve. Then the rectiiication of the 
curve whicn is the locus ot ilie })()iiit Q may be generally ex- 
pressed by y^D C cosec/S.ad, 6 being tlie angle BQ makes 
with a fixed axis, taken at pleasure. 

I.«t BM be a 4ved axis^ and let ^ MBC^^ and 
G B Q >R '9 ^ f. Now whatever be the nature of the curve 
ill which C movef» or the po- 
sition of the point B^ the equa- 
tion of the curve may be ex- 
pressed by BC = S (^) a func- 
tion of the angle M B C, and 
given lines. JDraw B c indefi- 
nitely near B C, and with cen- 
tre B and radius BC describe 

the small arc Cr; then, in the elementary triangle Crr, we 
have Cr BC.c?^ = (<$>), cr = dBV = -dip.t/{f), 

(putting d6((p)=^d^.^(f)),and C c r 1 80° - /S -d + f> » 

hence, tan ^ + d-^) - — (a). Now 

cr V [f) 

BQ = "Jj^ '^^^ f)> and forming, as before, the ele- 

mantaiy triangle Qp^f, we shall have Qps* BQ«i2 ^ » 
^J^.sin(|3+fl-^),andi,j«dBQ= -jj^i^f.^Cf) 

,sin(/3 + 0-^)+<i(d-f)*8(4>)co8O+ But<if = 
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did (p) \y (9) • sin (jS + fi - 4>) - 8 (♦)cos (|3 + d-<^)]|. But 

by (a), (4^) sin (/S + 6— ^) =; 8 (<^) cos (0 + 8—^) ; hence ^ 

d&.V(^) ^ 

^5 . _^ , , iffl 



nn 



cosec /3, and the rectilication of the curve = . BC cosec p. 
- Cor. 1. Hence, when (3 = 90°, the expression becomes 
y^ifl.BC, the same as IMr. Beverley's; still however not 
restricting the pole to be at the vertex of the curves. 

Cor. 2, Hence, while the geneiating curve and the pole l e- 
main the same, the length ot the tangential curve is inversely 
as sin ; for B C is independent of jS; and df^ssdip-^ d 
(i9 + ^ — ^) is also independent of ^. 

Car. 3. Hence also a neat method of drawing tangepts to 
curves whose ordinates proceed from a fixed point ; for we 
liave only to draw C Q making with B C (the ordinate) an 

if B C 

angle wliose tangent s= ^ Bfc * CQ is the retired 
tangent 

Example, Let the curve in which C moves be the circle; 
and let OC = a, OB = 6 (O being the centre^ OBC^^kc 
the n B C = g as b cosf ± * 

4/ a«-4?»sin'»f .% ^ (♦) = - ft 
. ^ _ ft* sin ^ cos ^ , 

+ ft sin ^ 



. Also tan (|3+0—f) 



_ _ g*-^*sin«^ 
ft«n^ * 




ft cos ^ j: 4> . ^ ((p) 



sm' 9 V' a'-^' sin ^ f • 



Hence the curve M' Q 



= C€^fi.d$^ ± cosec ^ /- /t J \ = 



cosec 



f /• r r or cos « « 

Pj/ 26cos<J>(if ± J<^ €^/^^i^^ + ^a^-ft«sin-^5jj 

«K2 



as cosec 
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= cosec^ i2^rsin^ ± -|^(E-H+T) }. Where E = 



aa elliptic arc, the semiaxes of which wc-j- and tjt ^ ^—^9 
and its abscissa from the centre s 2 sin ^ ; and H = the arc 

of an hyperbola whose semiaxes are and s/H^—a^^ 
and its tangent, T, terminated by a perpendicular upon it 
from the centre as 4-^^" f ^ . Which between 0 = OS 

and ^ «8 arc whose sine is s becomes as cosec p ( 2 a + 

^ (quadrantal arc of the ellipse + difference between the 
9 ct 

infinite arc of the hyperbola aiul its asymptote) | for the 
length of the brancli M Q and (using the under signs) the 
length of the other branch PQ^Q" = cosec ^ (— + ^ x 
ihe above fiu^tor) hence the whole length of the curve s= twice 
thjs sum of these = cosec /3 (quadrant of the elliptic are 

+ excess of the asymptote of the hyperbola, infinitely pro- 
duced). When B i& in the circumference, or 6 = a, E be- 
comes = it:) abscissa, and T — H = semi-transverse of the 
hyperbola .% wliole length = 6 a cubec p, tiie bame as Mr. lie- 
i?erley*s, when ^ = 90°. 

This integral only applies when B is without the circle^ or 

by a: when b Z.a,vre shaii have M'Q = cosec ^ d <p(2b cos ^ 

a«4.^>«cos2c \ flfor . ^ . ^*sin2« 

va*—b* sm • i v a*— ^ sm • f 

^ 6(E— H+T)|- ; and here the semiaxes of £ are and 

\/'ay — b' 1 u • tf*COS^ . . _ 

. \ » and Its abscissa s= j— -r--.-_...J'l^ ; the semiaxes 

O 0 V «^ 6" sin '(p 

ofH,Ii«d v:^,«.dT= Th«, 

betweien ^ ss 0° and ^ = 180% gives the length of half the 
curve = h cosec |3 (semi-periphery of the ellipse + diflPerence 
between the two asymptotes and the arc of the hyperbola, 

both 
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both ways infinitely pi txiuced). When 5 = 0^ the curve is 
a circle to radius a cosec /3. 

Scholmm, The following formuliE for transferring the equa- 
tion of a curve from one pole to another, are useful in these 
and many other problems ; they have never, to my knowledge, 
been published. 

Having given the equation of the curve to the pole A and 
axis AX9 to find its equation when referred to the pole B> and 
axis BY; the position of A and B being given : 

Let AX, BY intersect in I, making . 
ZXIY = y;and put XAP 
YBP = lAB »ft and AB = a: 
then the two equations may be ex- 
pressed, functionallv, thus: A P = 8(<J>) 
and BP = V liraw Pa,BbZ AX, 
and complete the parallelogram abcP; 
then Pa = sin <p, Aa = 8 (4)) cos 
B J = a sin /3, AZ> = « cos /3 ; P c = — (9) cos {$ + x)y 
B c = (6) sin {$ + p^). .*. 6 (f ) sin <p =: a sin p — 6' i^d) cos 
(d + x) ... («), and 8 (<|>) cos ^ = cos 0—8' (fl) sin (5+%). 

This value off and the 




to„«^ ^sin^-S^(g) cos(fl+x ) 
^'^^ a €08^-8^(5) sin(d+x)* 



proper value of 8 (ip) substituted in («) will give ^' (6) in terms 

of $ and known quantities as it ought to be. 

I am, Gentlemen, your obedient humble servant. 

Seamen, near Scarboraugb, CHARLES GlLL. 

Sept. 6lh, 1830. 



XLIV. Remarks on the DemonsLratiuiis of the Theorems of 
Latrrange and Laplace, (^iven by Dr. Lnrdiur (ind M. La- 
cruix for the Exjmiisiou of Functions; n ii/i a JJemonsiratioH 
of those Theorems, By Mr, James Gordon. 

To the Editors of the Philosophicat Magazine and AmtaU* 
Goitlemeny 

T SEND you the following remarks upon the demonstra- 
tions of the theorems of Lagrange and Laplace^ for the 
expansion of functions, in order that some of your correspon- 
dents who are conversant with these sul^^ts may correct my 

views if erroneous. 

The demonstrations referred to are contained in the two 
treatises on the Differential aiidLitegral Calculus, b;y Dr. Lard- 
ner and M. Lacroix; in the latter the demonstration is given 
by Mr. Peacock in one of his excellent uote$ to the work. 

And 
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And as I am not aware that there is a satisfactory demon- 
stration of either of these theorems in our language, I have 
annexed one, which, exceptmg some alterations, is the same 
as that given in tbe qiuirto edition^ of Lacrcnz» on the Differ- 
ential and Integral Calcula8» vol. L Art 107* 

I have the honour to be^ &e. 

Pablk CoiDiDereial and Mathcoiatieal JamES Oordof. 

School, Aberdeen. 

1st. Remarks on the Demonstratinns of the Theorems of 
Lagrange and Laplace as giveu in the abuve-nieu- 
tioned Treatises. 

Using the same notation as in the note to Lacroix: 

w*, XT*, &C. (page 637) are there put = j?, p\ ^\ &c. 
when jf s= 0. Now although - ^i]^ -^^^iJPi^^ becomes 

•y^ + 25rj;/^j.whenjpssO;yeti since i?«i^+i?i©jp 

+ &€., will not the coefficient of that term of v which contains 
the first power of go to the formation of the coefficient of 

- ^ and not vanish? but, by making v actually = this 

part of the coeilicient will be lost.-— A similar observation ap- 
plies to the other coefficients. 

If I am correct in this remark, the demonstration of La- 
grange's theorem, beginning at that part wiiich is near the 
bottom of page 636, will be as follows. 

Consequently, 



But q ^f{z) 

Andy 
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Demonsiratims of certain Theorems ^Lagrange 4* Laplace. ^5 
Andy since 

we obtain the following results : 



\ 

Hence the theorem is obtained. 
2ndly. Demonstration of the tlieorems of Laplace and La- 

g.'aJige. 

Lemma, — Let ^ be a function ofj/ and = « -f- xf(y), where 
z and X are independent variables \ also let Uj be any other 
fimctkmitf 5^: 

then ^-fl^Ayrg 

— 

Case Isty when it s !• 

hence ^ dt^ d/{y) 
Also. ^^Al IM. Mi^L iM.. 

hence, ^ tf/Cy> ' 



But, 
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Buu = . ^ aiid ^ = • • 

i^jr ' dx dz dy * dz 

Case Snd, when ft s 2. 

where /ty) is a funcdon of y, and we may regard it 

therefore as the difi'erential coefficient of a new function of y 

which we represent by so that =y (^) , 

= ^« =/(^) % • ^ -/w 4^ • 

CoDseqaendy » and difierentiatin^^ as 

d»tt^ <^tta _ ''•Ti u *u r. i i. '''^ 

■ — J, J* = — -1 — but by Case 1st -y-^ ss 

ax. ax azas dz ^ dx 



fiy) -^T' proved that =:/Cy) therefore^ 
by substttuuon, , = jr- 



Srd Case. In general if -r3=T = =^^^^^^3 > then 



dJ^ * . 



For a similar reason to that given in Case 2nd, for in- 
troducing we may suppose tt,H-x such a function oi ^, 

thrt ^ = /(jr)-' ^ ; b«t by hypothesis |^ » 

andy 
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dx^ 

. Now, by Case 1, =/ (3^) and by supposition 

■^jI^ = /(^)'*"^4¥' substitutioa we obtain 

From wbich we may now infer the truth of the lenima. 

• Lttflacis Thcorc.M, — If« = F r« 4. « . y ( «)] and «, a 
Kir); also if f {F(«)} m F^(,) aiid/{F(»)} »/, (»);lai 

the «U. term beu,g ' 1.8.5..(,-1) ■ 

For by Maclaunn's theorem % as + . — -f 

d^Q X 

^l^ .-r-^ the »th term being . -^^^ 

wliere Uo» 4^, &c xepreflent what t«|, and its dif* 

ferential coefficients become when a: = 0^ 

Now, since ^ = 1^ [« + ^/C^')], some function of y 
must be = « + ^/(i/) ; we therefore have by the lemma 

We may now evidently infer the truth of the theorem* 
Lagrang^s TheorenLr^Ii y ^ z + sf(^) and fit ^ (y); 

then the preceding theorem becomes = f (2) -f jT {») ^^^^ 

. I- + J • + &C. 

1 ax 1.2 

Vol. 9. No. 52. April 1831. 2 L XLV. ^ 
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XLV. An Examination of those PhiXnomena of Geologj/, 
which 6t't m to bear rnost directly on theoretical Speculations. 
Bu the Rev. W. D. Contbeare, M,A. REJS. i^.GL& ^ 
(Part II.) 

[Concluded from pi^ 197-1 

Art, II. nPHE configuration of the valleys which appear to 
have resulted from excavation, especially the 
intersection by transverse valleys of continuous longitudinal 
valleys, themselves opening possible outlets to the drainage,— 
is inconsistent with tlie theory which assigns the drain^e of 
the atmospherical waters as the excavating aaenU 

Observations, — If any difficulty should be relt at first sight 
in exactly appreciating any of the terms employed iti the above 
short general enunciation of the principle here maintained* 
I shall trust fully to explain them m proceeding with the de» 
tail. In the first place, I would propose, to dass our valleys 
according to the apparent difference of their probable origin; 
although the excavating action of water may very probably 
have materially modified them generally, yet it would be 
clearly inconsistent with the phffnomenn to refer their origin 
exclusively to this cause; the convulsive forces which have 
acted on the surface of our planet have often dislocated its 
strata, elevating one portion and depressinc^ another from the 
level of their planes of deposition, and again contorting and 
bending them into the zigzag form of the letter (W). Now 
in the first case the lines of subsidence, and in the second the 
ooncfive reentering angles, would naturally form V3lle^s ; these 
I would term gen^ ralfy valleys of disloqition : or if it should 
be expedient to distinguish those referable to the oiie or the 
other of the above cases* they may be characterized as valleys 
ofiBubsidence or of contortion*. On the other hand, the valleys 
traversing the districts of which the nearly horizontal strata 
are scarcely at all afifected by dislocation f, cannot have origi* 
nated in such causes; and if there be sufficient grounds for be- 
lieving the strata to have been originally continuous, we must 
of course suppose the valleys actually intersecting tliem, to 

have 

* While I am sending these lines to the press, an interesting analysi? of 
Profesaor Sedgwick's paper read at the Geological Society, On the Cum- 
berland district, has appeared in jour last Number. He describes the valleys 
in that district as valleys of dislocation. 

f These nearly horizontal strata having been ck j-ositcJ nt the bottom 
of the ■^ca, appear indeed to have been subsequently raided by some ele- 
vating iorce : but in this case, such a force must have acted gradually and 
uniformly, so as not to dislocate their planes (which remain perfectly con- 
formable), Of disturb their rdative levels. Now in the objections which 

Mr. 
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have been formed by excavation. Moreover this account of 
their origin seems to follow as an almost necessary corollary 
from the phsenomena, of the gravel derived irom the water- 
worn fragments torn from the mass of those stiata, wliich 
were detailed in the foregoing article: for the existence of 
this gravel obviously presupposes the partial destruction of the* 
strata which yielded it 

I shall nowy then^ more particularly examine the physical 
structure of the districts which are thus especially affected by 
valleys of excavation. 

These districts are occupied by strata disposed in planes 
approximating to the horizontal, from which they seldom de- 
viate more than 5° or 6° ; their emergence from the super-- 
strata, therefore, usually forms acclivities of gentle slope along 
the back of the strata; their termination against the substrata 
(or, as it is technically termed, their basset edge) presents, on 
the contrary, an abrupt escarpment, traversing the strata. 
Beneath these escarpments, therefore, we generally find ex- 
tended valleys ranging in a direction parallel lo the strata, 
whicd have usually been distinguished as longitudinal valleys. 
But besides theses other systems of valleys occur cutting acroas 
the ridges presented by the escarpments of the basset at nearly 
right angles. Now as these strata usually, at one extremity at 
least of their course^ abut a||;ain$t an oceanic basin, the longi*' 
tudinal valleys naturally appear to open one line of drainage : 
that presented by the transverse valleys is, however, the chan-' 
nel usually pursued by the actual rivers. In my paper before 
alluded to on the Valley of the Thames, I have shown that its 
waters thus cut transversely through three chains, which seem 
to oppose themselves as barriers to their course, although the 
longitudinal valleyy ranging at tlie base of those barriers ap- 
pear to open more obvious outlets to the drainage ; and it is 
quite obvious, that since those longitudinal valleys have ex- 
isted, the waters could never have risen within several hun- 
dred feet of the summits of the chains, over which on the flu- 
vial hypothesis they are once supposed to have flowed. ' It 
must be argued, then, that at first no such longitudinal valleys 
exbted ; that is, that the strata did not, as at present, terminate 

Mr. Lyell hat wgBd to some of the arguments which the geolog^itt of my 

school employ, — such as the transport of gravel, &c. in directions contrary 
to the actual drainage of the valieys. — be seems to hare overlooked the di> 
stinction between such divtrictis and those of incliiied and dislocated utrata ; 
fbr the examples have been tsiken from the more horizontal districts : to 
which his remark, that we may suppose the actual drainage to have been 
altered from that which originally prevailedt by earthquakes^ Sic, will not 
apply. 
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in abruptly escarped busset edges, but that their planes were 
prolongeii so as to expire insensibly against Uie more elevated 
portbns of tbe sabBtrate, whicl^ oii emerging^ usiially riaa to 
nigber levek ^ that the whole mSmse «t<fint fmseodedtiM 
owfonn declivky, needy uniiiternipted*. The ^uvkdists minir 
then euppoae that the i&ainage across ilu»dcclivity excavated 
the transverse valleys as its main channels^ while the/ Jatend 
drainage into these main channeU eramted the longitndioal 
valleys. But iniMcder to constitute thesiippofted ortginalantfonit 
declivity, the mass of materials formerly upfiUing the whole 
space, and which we must imaprine to have been subsequently 
removed, is stupendously great; tor these longitudinal valleys 
usually present very extensive plains at the foot of tlic basset 
escarpments, whereas the transverse valleys are comparatively 
narrow defiles. If then we attribute the latter to the main 
course ot drainage, and the former to its lateral action, we 
attribute ao iiiierior eilect to what mubt surely be consider^ 
as the most favourable line of action, and a vastly snperioK 
efibct to-that least .fiLVounible. I woold refer, to tfaeanaljw 
of my paper oo the Thames* in your Maganne for July 18fi$^ 
far the particular* of my argument^ as Jar as that district af^ > 
lords any grounds of illuatEBtioD. 

. With rogevd to.the evidence then adduced* it was remarked' 
by a writer, anxious at the same time to point out tbe neces- 
sity nf confining the inferences so as to leave untouched all 
tiie districts in which facts of an opposite tendency mifrht be 
observed, " similar tacts are supplied by ncarl}^ alf the greater 
valleys of England; and on the whole they point to one con- 
clusion, that fluviatile erosion, as a mere solitary i^ent, has 
produced but small effects in modifying the prominent features 
ofour islanil." ( President Scdfrwick's Address to the Geological 
Society, i830.) Mr. Lyeil, ou the contrary, in a passage ap- 
parently designed as an allusion to thisii paper, has objected^ 
to reasoning from the actual tern of the anrfeoe ki/any given 
distrkt as to what may have tahen place (as to-dniinage^ kc*} 
under the original confi^pinttioncf the district, whschne con<# 
eetm may have been tentudy difoenU : I' can only reply* lliati 
the actual configocation must in some jnanuerhaie resulted^ 
from that original one. He supposes the agent employed in 
the transformation to have been fluviatile erosion^ Now thef. 
scope of my argument was intended to prove that no original 
form of surface could be assigned from which fluviatile erosion 
could have educed the actual form. This, 1 repeat, was the 
aim of mv arnfunitnt ; wliether or not I succeeded in that aim 
is another (|uestion. On this, as on other controverted sul^ects^ 
temperate discussion can alone elicit truth ; and 1 shall feel gra- 
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tified if any Fluvialist shall hereafter undertake the examuia- 
tion of the same {)]uenoniena, and explain in detail, on his 
own ]i)?pothesis5 tiie exact manner in which the vallej^s uf the 
Thai^es and its tributaries can have been formed. 
: rLeot It 4should be imai^iied that the circumstances of tliis 
inrar are in'Mf manner pecuUer, I wiU.add a short ezamiojiK 
tion of the vanous streams which traverse the portion of ow^ 
isbad-'ooeiipied by>llie-moie<liorizoBtBl strata, andinnrhich 
therefore the valleys are attrtbtitable to excavation rattier than 
didocation. This district, is it is known, extends diagonally 
across the islaad, from the south of Durham- to the east of 
Devon; the more horizontal formations occupying aii th^ 
tract soiith-enst of the diagonal line. Beginning our examinar 
tion at the north extremity, the Derwent and its tributaries 
first present themselves. 

1. First, as to the Hye, — Did not a transverse valley open 
across the oolitic chain of the Howardian hills, the waters of 
P,yedale would form a hike discharging itself along the Vale of 
lackering at the baiie of the chalk escarpment, into Filey or 
Scarborough bay. . . 

1 9* JElad not the ^leat transverse breach between the chalk 
wolds of Lineolnshure and Yorkshire giren vent to the outlet 
ef the Humber,} all the-flata near the junction of the Trent an^ 
Berwent would have formed an immense lake, whose waters 
would have been so dammed up as to have flooded all the 
lower portions of the Ouse and Swale, and discharged them^ 
selves finally by the mouth of the Tees ; as the escarpments 
of the chalk wolds, and afterwards of the eastern moorlands, 
would have presented nn insuperable barrier, preventing any 
otiiei* egress to the sea basin excepting Teesdale, previously to 
their frncture by transverse valleys. Now in order to get over 
this diiilculty, the Fluvialist must, 1 conceive, argue that at the 
time when his streams commenced their operations, the said 
escarpments presented no barriers at all, all the valleys on the 
west of them having been at that period filled up (by roateriaU 
since removed) ; to such a leivel as to overtop the chalk, and 
oolitic 'ranges ; since by^sucbe configuration of surface alone 
could the streams have been brought to act on these ranges so as 
to cut transversely through them. Let the Fluvialist, however, 
so, reconstruct the district in question : I next ask what it will 
requiie to reduce it from this " its* form ten million years 
ago" to its actual features? Why simply the excavation of 
the entire vnlfs of Lincoln and York (a district about 100 
miles long and more than 15 broad) to a depth of 700 feet 
beneatli its supposed original level. I will ask but one other 
question, How long would atmoiiphericai drainage take to eflect 
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this ? Seeing that since the Romans occupied Eboracnm 1 70(X 
jears ago, that agency has not effected a degradation of 
? inches on any one of the valla of their encampments, we 
may perhaps have siiilkieiit data to calculate upon, I leave 
the Flovialists to work out the question at leisure, offering in 
the meaiiwhtie^ as a mm f^proziiDationy «a infinitillion oi 
ages in the nth power. 

3. We next come to the breadi of the rim Wtthaao, throiu^ 
the oolitic range at Linoohi* where a dam of very trifling e&* 
vadon would at once turn it into the Trent. 

S* South of this the oolitic range is broken through by the 
transverse valleys of the Weliana and Nen : but as the head 
waters of these streams rise almost within the limits of theae- 
valleys, I shall not insist on them ; though as the breaches tra- 
verse the whole chain, 1 do not see how the Fluvialist can ac- 
count for them without liiling up the subjacent plains on the 
north-west as before. 

6. I now arrive at my old ground, the district containing 
the Cherwell and other head waters of the Thames; and 
roust reier to my former observations. 

7. The chaik range is brok^ throogli not only by the 
Thames^ but by a very consideraUe number of valleys, ar 
complete transverse valley occurring almost every 10 n^les- 
throughout the course of that formation. Many of these valleys 
afibrd a passage to actual streams ; and many others, quite an 
equal number I believe, are totally destitute of such river% 
and yet bear every character of being truly valleys of excava- 
tion. The chalk, indeed, as must be familiar to tliose who 
have resided long in any district chiefly composed of it (the 
locality of much of my own youth), nbounds in valleys devoid 
of wuter, the stratum l)eing so absorbent as generally at once 
to swallow up the atmospheric showers without allowing them 
to collect into rills. Now I very earnestly wish that tlu Fluvi- 
alists would inform me how these valleys, which jicitiier have 
nor ever have had streams flowing through them, have beeii 
formed by the erosion of the said non-existing tUx&ms* 

8. The vallevs of excavatbn at the soutfaowestem extremity* 
of our district, borset and Devon, have been fully described ia 
an essay by my friend Buckland in the Geological Transac- 
tions, vol. V. ; and wherever he has preceded m% I am aiwaya 
content with reference only* 

9. I will conclude therefore with the south-eastern extre- 
mity, the Weald of Kent. It is well known that the axis and 
saddle of this district consists of a range of sand denominated 
(from the place where it tei miuates on the coast) the Hastings 
Sand. Hound this axis mantle the upper and ferruginous green 
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sand and the clialk. On the north, both these formations form 
chains of steep escarpment separated by deep longitudinal 
valleys from the central axis and from eacli otlier : but on 
the south, from the general degradation of tiie sand, the chalk 
alone forms a regular escarpment. Now most of the main 
streams of this district have their head waters in the central 
axis; whence those running northwards into the Thames 
Jiave to intersect hf tnnmne valleys the tiro henriers of die 
Kentish rag hills and of the northern chalk downs, neglect- 
ing the two intervening longitudinal valleiysy into which a dam 
or less than 100 feet nigh erected, in any of these breadve^ 
vrhich are about 600 »et high, would turn the dramage 
towards the Straits of Dover. Such are the circumstances of 
the Weyy the Mole^ and the Medway ; the Darent and the 
Stour rising almost within the limits of the rag hills, ind^eed^ 
can scarcely be said to brenk through more than one of these 
barriers, the chalk. On the south side we have the Arnn, 
the Ader, the Ouse, and the Cuckmere, which in like mimner 
break through the single opposing barrier of the chalky South 
Downs (as the sands do not on this side present a regular 
escarpment). Now it is I think quite inconceivable that fluvia- 
tile erosion could possibly have produced such a configura- 
tion, unless we suppose that the sur&ce originally, when the 
drahiage oominenced its work, presented nnifinrm slopes from 
the central axis to the aestnar^ of the Hiames on the one side^ 
and the sea on the othefi the intermediate longitudinal vaUeys 
having been then filled up; and that while the direct drainage 
excavated the transverse valleys, the lateral drainage exc^ 
vated the longitudinal valleys: in which case I would ask, 
first, why has the lateral drainage produced so much more 
considerable effects than the direct drainage? and secondly, 
how has it happened that the lateral drainage into so many 
distinct main channels hns coincided so as to form one uniform 
longitiiclinal valley, instead of ramifications extending from one 
principal stream without any relation to those oi the next 
principal stream ? While the geologist is studying the valleys, 
the antiquary will observe throughout this tract the boldest 
prominences of the escarpments studded with ancient earths 
works, which, though placed in the most exposed situations, 
have resisted the action of atmospherical causes for some 
twenty centuries ;.and should the two parties meet under these 
.circumstances, it will be somewhat difficult for the former to 
persuade the latter that these deep defiles have been worn 
■down by an agency which his own observations natui^y lead 
him to believe to be next to null. 

But it may well be said that the Diluvialist, if he thus assails 
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the tlieory ot tiie Fluvialist, is bound in fainiess to state his 
own, that it mnv lie equally open tu iiivestiirjitiou. i shall en-^ 
deavtnir to do so then, premising that while I frankly combat 
that which appears to me improbable, I cau only pretend la 
suggest that which to me. appears more probable; and that 
shuLiid I fail in this, in the opinion of odiarsy it. by nomeanf 
foUowis di»i)-flttviali8m is the iCorred'jeaqplaiiatioB. As to my 
Oiiti' viewsy theii# I afier them simply astfaose ofione individ«e% 
flAan, I am sensible^' iliUj to require oomdioii; and wh^ 
that is not the case, yet susceptible of a far better defelofimBii; 
llian any I can give them.: > > 
/In the first phice, then, as«to the longitudinal valleysiand tbe 
Imsset escarpments of the strata boan£ng them. It seems -verj 
fKKsible that this <^onfigaratioh of surface is not exclusively 
and entirely to be ascribed to excavation, although its teatures 
TTiav have been greatly moclifietl and exaggerated by this ope^ 
ration. We may easily conceive forces in action during tlie 
peviod of the original deposition oi the strata, which may have 
caused the strata to terminate with truncated edges, facing 
towards the elevated ridges of the older rocks, against and upon 
which they were precipitated, instead of having allowed their 
planes uniformly to extend until they abutted against those 
elder ridgees we must aappose the tMeans whioi deposited 
dbese strata to- have possessed* some linee of 'shore; tipne we 
may miCurally ceaoetTe to be indicated bf >the most elenrtai 
cCMts 'of the older ndgeS: against such lines of coast, currents 
most 'probably have ranged. While .therefore the. depositiana 
wer» proceeding quiedy in the deeper* and more tranqni 
Haters, they would be interrupted in the range of these littord 
currents, — may not the longitudinal valleys have originated in 
this cause? The usual disposition of tlie actual submarine sand- 
banks is, I believe, analogous; they are cut ofl'from the coasts 
by deep intervening channels, beyond which they rise with 
escarpments often of considerable abruptness. 
■ To examine into the causes which may have modified and 
increased tliese longitudinal valleys, and produced the trans- 
verse defiled, we should, I apprehend, in the first place pro- 
ceed regularly to InveslJ^fee what would be the probaUe ai» 
ttonoftihe' waten in their gradnal - retreat from the sanumta 
of (he strata originallgr temed beneath them to ihdr present 
ietet. "We have reason, with regard to dm more horizontal 
etratay to which our attention is now confined, to conclude^ 
ibom the conformity of the stratification and absence of diskh 
eatlon, that the devating forces must have in this instance pro- 
ceeded with an uniform and gradual action, and consequently 
that the retreat of the sea and relative depression of its level 

would 
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woiikl be likewise gradual. Now the lines indicating the main 
direction towards which the waters in their subsidence must 
tend, being coincident with the dip of the strata over the 
backs of which the descent was taking place, must of course 
have been transverse to the bearing of those strata: the ge- 
neral currents of the so descending waters would therefore 
naturally tend to produce transverse furrows in the strata : 
lience would the traiimrse valleys originate ; while ai the 
aome time the longitudinal valleys would be materially modi» 
fied; the descending currents setting against the escarpments 
of the strata would naturally tend to undermine them, and 
from the direction of the inclination of their planes would act 
to advantSige, especially as we usually find the longitudinal 
talleys extending into the softer alternating strata^ such aa 
clay, and sand, and the harder rocks constituting the over- 
hanging escarpment: hence the undermining agency of the 
waves operating with facility on these softer materials, would 
considerably increase the breadth of tlie longitudinal valleys 
and lender the escarpments steeper and more abi*upt. In 
proportion as the depression of the sea-level was gradual, 
there may li:ive been a long^ continued reiteration of tidal waves 
sweeping over the same tracts. I happen at the present mo- 
ment to have directly beneath mv eyes a complete illustration 
of the necessavy consequences of tlie action of tidal waves on 
strata'eradually inclined^ — residing- within a few yards of a 
coast rormed foy such strata (of magnesian limestone) ; these 
dip towards the sea under a very gentle angle, only about 2^ 
The ebb consequently exposes a band of them of considei-able 
hreadth, more than a iiiriong; the whole of this band has been 
eroded by the tidal waves into a complete and most illustra^i 
tire model, presenting on the small scale all the phaenomena 
above described, escarpments overhanging expanded lonjxi- 
tudinal depressions, transverse breaches, &c. &c. And 1 iiku 
add, that the tidal action very commonly does actually pro- 
duce what Mr. Lyell, following Mr. Scrope,^nc/^5 can result 
only from fluvial action, namely, serpentine and meandering 
furrows olleu of considerable depth and length. I need not 
add what pleasure it would give me to see either gentleman 
here^ and conmce him of the fact by ocular demonstratioa. 
I have indeed been surprised how this argument could have 
been so strongly urged by two observers, to the combined 
acoteness and accuracy of both of whom geology is so deeply 
indebted : for it has ever appeared maninst to me, that even 
a diluvial current, sUf^Kised to be excavating the strata over 
which it rushes, can continue to pursue a straight inflexible 
line no longer than the constitution of those strata is such as 
N.S. Vol. 9. No. 52. Apnl 1881. 2 M to 



to o}){iose an uniform resistance to it ; when any circumstance 
occurs which creates a variation in the resistance, such as the 
change from softer to harder strata, faults traversing ihem, 
and the Hke, a corresponding deflexion in the course of the 
current seems a necessary consequence. 
' The origin of the valleys of excaTation, then, I am indined 
to refer in part to the currents of the ocean in which they 
were first deponted, inpart to those accompanying the gradual 
retreat of that ocean* Bat stnoe we have alao sufficient evidence 
that subsequent oonvulsionsi such as the elevation of the Isle 
of Wight tor instance^ must have disturbed the oceesie lev^ 
sufficiently to have occasioned renewed diluvial waves sweeps 
inff over tracts which had previously emerged, we have hence 
a tnird class of currents, which must undoubtedly have tended 
greatly to modify the results of the two former. 

Do I then deny tliai fluvial erosion has evei' produced a 
single valley ? and ii so, how do 1 dispose of the evitlence 
wliicli lias been brought forward in favour of this view? I will 
avow the tendency of my arguments openly and frankly. I deny 
tliat all valleys of excavation have been so produced : I deny 
that many have been so produced : I deny thai any have been 
so produeedi except under extraordinaiy circumstances. And 
to tne evidence I repljt that it relates to districts in which these 
eKtraordinary circumstances undoubtedly exist, — ^volcanic di* 
stricts for instance, such as Auvergne and the neighbourhood 
of ^tna. Now I cannot admit the action of torrents ocgih 
sinned by, and cooperating with, volcanic convulsions, as an 
example of the ordinary action of common streams ;--but that 
under these extraordinary circumstances, and even under such 
more common but still comparatively rare incidents as the 
late floods in Scotland, fluvial action may occasionally produce 
considerable efiects, 7 do not deny. 

Art. 111. — The phsenomena cMf cataracts are inconsistent 
with the fluvial hy})oihesis. 

The fluvial hypothesis requires me to believe, that since the 
emergence of our continents the atmospheric draina^ has 
commonly furrowed them into valleys hundreds of miles in 
length, and hundreds of feet in depth ;-»that the streamlets 
forming the lliamesy.for instance^ have done this. But if such 
have been the eflects of these comparatively tranquil streamsi 
what must the eflects have been of a volume of water like that 
of Niagara precipitated in thundering fury I 1 here indeed 
take it for granted that Thames and Niagara have been 
acting on the surface for the same period. If this be denied, 
I shall certainly require a reason for that denial, and shall 
wish to be informed what is the eiuKt seniority, of old Father 
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Thames over young Niagara. McanwliIIe considering them as 
coaeval, I will ask now I am to account lor the mighty eifects 
ascribed to the Thames, within a period during which the ut- 
most effects that can be ascribed to Niagara are the gradual 
wearing away of the bar over which it rushes, for a distance not 
exceeding 7 miles ; for the general range ot the mountains which 
occasions those falls extends only that distance eastwards from 
their present site, when the hills entirely subside into the flats 
bofdering Lake Ontario, and of course the original site of die 
lalls cannot have been beyond the extreme «M»rpment of 
those hills. Mr. LyelU taking for his datum that the falls have 
receded near SU yands within the last 40 years, calculates that 
th«y must have occupied 10,000 years in retrograding; froDi the 
•original to the actual position, and that it will require 30,000 
more for them to reach Lake Erie. But if both the actions 
commenced together, must it not have completed this effect 
ages before the Thames could have excavated even a thijd 
of its present valley ? TaVinrr Mr. Lyell's own determinations, 
I do not know a more striking instance of the comparatively 
inconsiderabie power of fluvial erosion acting under circum- 
stances that must every way give it its maximum of intensity: 
but I must confess my doubts whether the falls actually do 
recede, as far as their general line is concerned, at the rate of 
50 yaitls in 40 years. I suspect that some partial degradap 
Cion of the strata has here been mistaken for the general re«- 
trogradation. My grounds of suspicion are these : The fiiUs 
are, as is well known, divided in tne centre by an extremely 
small islet; but from the periods of our earliest accounts it 
should appear that this islet has occupied exactly the same 
relative position, with regard to the falls, that it holds at the 
present moment. The celebrated narrative of the Indian whose 
canoe drifted against this islet, whence he was subsequently 
so wonderfully rescuefl, more than a century ago, involves a 
full description of all the particulars of this locality, and proves 
it to have been then very nearly the same as at present. 

Cataracts indeed appear generally to have undergone sur- 
prisingly little change from the earliest pei iods tu wiiicli hi- 
story extends. The cataracts, or rather rapids, of the Nile 
above Syene, when examined by the s^avans of Buonaparte's 
expedition, agreed pretty closely in locality, features, and 
extent, with Sie description given by the Uredan Father of 
History. I have always inclined to consider the cascades of 
Tivoli as another evidence of the slight changes effected in 
this way during a long series of centuries. But Mr. Lyell's 
remarks on this locaUly (although I cannot say they have 
changed my opinion) in every way claim an attentive exami- 
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nation, which I shall Jiccordingly endeavour to give them. My 
arfrmnent would stand thus: All the locrtlities of this scene 
still appear the same as when its beauties inspired the muses 
of Horace and Statins some 18 centuries ago; the fane of 
the sibyl, the lionius Albuneae resonantis," still re-echoes 
with the dash of the fall beneath : — though did rivers travel at 
the rate the Fluvialists think they do^ the said falls mast 
suvdy have removed far beyond ear-shot of die old sibyl long 
aga Mr. Lyell, however^ dwells at length on the fall of a 
little bit of vertical clifP, 15 paces wide and a few yards long, 
occasioned by the floods in ] 826 : as if the undermining such 
a fragment were the same thing as the excavation of a valley 
of denudation. At such an event Vesta, he thinks, must have 
trembled in her beautiful temple for the stability of the planet 
over which she presides. If the turret-crowned jyoddess were 
indeed thus affected, the proximate sibyl whom I have al- 
luded to, may, I think, weii have slept in, in the neighbourly 
character of a comforter. 

" My dear Sister," — methinks I hear her saying, — " banish 
all such apprehensions; from long experience 1 myseli can 
assure you they are as totally unfounded as any of the dreams 
with which the Clouds, the great patrons as you know of all 
theories atmospheric drainage, ever inspired the Aristopbanic 
Sophists. Many many years have I myself lived in this sel^ 
same old house; and from the first moment I came here, I 
have ever heard the torrent below, dash dash dash — thun* 
dering away at the very same spot : yet during the whole time 
it has not been able to work away enough to remove five 
inches yet Believe me, according to a proverb which I un- 
derstand to prevnil in tlie island whence those wild savages 
come, whom, as you may remember our friend Cicero cau- 
tioned Atticus, were far too stupid to buy as slaves, ' 'tis all 
much cry and little wool.* If you are not to bt* >liakLn tVojii 
your seat till this fluvial action can shake you, trust me, you 
may sit still long enough." 

Never myself having had the pleasure of visiting this most 
interesting spot, I should not, however, have ventured to ques- 
tion the views which Mr. Lyell appears to have formed after 
personal eauimination, had 1 not found my own opinion of the 
nearly permanent posidon of the fiill strongly confirmed by the 
minute descriptions of a scientific friend perfectly acquainted 
with the locality. The inferences drawn by this friend firom 
the phaenomena of this Classical cascade are altogether in agree- 
ment with the conclusions I am endeavouring to establish. In- 
dependently of the historical records, and all the remains of 
antiquity, according to his opinion, the natural phaenomena of 
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the ?;pot appeared to prove that tlie place of the great cascade 
had been stationary, or nearly so, from the nionient wlien the 
river commenced its course through the valley of excavation 
previously traced out for it by some cause far different from any 
actioi i of the river itself. The circumstances of the spot are the 
iuiiowing: 1'he Anio above Tivuii iiows gently onwards towards 
the edge of the precipice, through a gorge of Apennine lime- 
stpDe w the oolitic period. Near the entrance of Tivoli, a dyke 
has been constructed across it» diverting a part of its waters 
through an artificial tunnd on the left or southern side^ and 
thus conducting them so as to issue in several artificial rajnr- 
idU out of the side of the hill hvVyw the main and only na- 
tural cascade^ that of the Grotta di Nettuno. With the arti- 
ficial cascaieUi we have nothing to do^ further than to observe^ 
that one of them turns the machmery of an iron-foundry 
now established within the half-ruined walls of the Villa ol" 
Maecenas (Dom us anti(|ua heuquam dis]iaridominaris domino). 
This branch, by its relations to the doiuain of that crreat pa- 
tron, shows that no change has taken place since his time along 
the line of its descent, from his palace to the bottom of the 
valley beneath, excepting the deposition ol travertin ; the waters 
of the Anio while foaming in a state of precipitation have 
always deposited travertin; and this travertin accumulating 
on the bar of limestone over which it fell^ as may especially 
be seen at the great and only real cascade of the Grotta di 
Nettuno^ immediately became a defence against all furdier 
erosive action of the nver on the subjacent Apennine limestone. 
Thb perpetually increasing shield of travertin would probably 
go on accumulating more rapidly in its upper parts than the 
agitated state of the bottom would allow below ; and hence 
periodical breakings away of its unsupported overgrowings 
would take place, as ol tlie curling edges of drifted snow. But 
this failure of supjiort would not affect the inferior sheets of 
travertin in immediate contact with the limestone: these once 
foi iiied, will have remained from the day of their formation, 
arresting all fiinlier destruction of the stratified rock beneath. 
From the base of the cascade to the plain of Home is about 
a mile; and in this mile the river descends a valley narrow at 
its base^ and fianked on both sides by slopes of moderate in- 
clination) most steep at the cascateUi on the left bank, and 
<m the right bank nearly opposite them. Now it is observed, 
had this cascade been working gradually backwards through 
the eternity of the fluvialist theory, it must have deposited 
travertin all along the gorge it was forming at each succes- 
sive station, which it occupied from time to time, just as it has 
done at its actual station the Grotta di Nettuno; every part 
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ot the f[pr<Te. below this point should have been a precipitous 
ravine unitbrnily incrusted with travertin, such as now covers 
the site of the actual cascade: instead of this, we liave a valley 
included by gentle slopes, except at its upper extremity, where 
its sides for a short interval become more steep ; nor is there a 
single particle of travertb which, on the ^dieory, ought to 
have prevailed throufffa its whole exten^ except in the neigh- 
bourhood of the artificial eascaieUu which of course mast ne- 
cessarily produce it, just as the natural cascade does. 

I have now concluded the cursory view which I proposed to 
take of the phenomena of geology bearing on theoretical 
points, and of the inferences which the observers of the school 
to which I am attached, have thought themselves justHied in 
deducing from them. And I am now happy to leave, I hope for a 
Jong tin)e, the field of theoretical, and especially controve rsial 
discussion. Having heartily tired myself, and I fear far more 
tired your readers, 1 can well say with the copyists of the 
middle ages: "Explicit, expliceat; ludere Scriptor eat." 



XLVI. On tke liediictwn io the Mtridian, By S. Sharpe, 

JN the well-known formula for the reduction to the meridian 
of a zenith distance observed near to the meridian (see 
Baily's Tables, page 93) : 

X being correction required ; 

P hour angle ; 

L latitude of the place ; 

A polar distance of the body observed ; 

Z zenith distance of ditto; 

■ A • aP/cosLsinA\ - , . P/cosLsinA\, .„ 

suiara 2sui*-Tr ( r— ^ — ) — 2 sin* — ( r-rj — I'cot Z. 

2 V sm Z / 2 \ sin Z / 

When the sun or a planet is the body observed, the additional 
term + 8.P is usually added: 5P being its change of de- 
clination, proportional to the time P. 

But when this is done, the first term ought to be 

„ . a P /COS L sin ( A +8 P)\ • ^ . ^1. 
2 sin ' — ( — ^ — ^-7^r-rvvrx — ' )» or^ what is the same tbinfl% 
ii \ sm(Z + 6r) / ^ 

we should add a fourth term 

. « • 9 P • /T>^^ cos* L 

Remembering that these two terms containing t are to be of 

* Commuiiicated by the Audior. 

diiferent 
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different sines when some of the observations afe <Mi one side 

of the meridian and some on the other. 
And this new term is too important to be neglected^ 

1st, In low latitudes, wlien ^ la iaige. 

8nc!, At a distance from the meridian, when P is lar(re. 
3rd, Near the equinoxes or planet's nodes, when % is large, 
4th, When the observations are principally on one side of 
the meridian. 
If we make 

^ cos L sin A /cos'^Lsin^A cotZ\ , cos* L 

^= sin Z sin 1" -^^^C sin^Zsinl'' >^'^^ = riH^ 

M » versm P, K — ^ver* P — 4~^/ 

whicli is the form most easily calculated for a repeating circle, 
with a tablfc! of natural sines and versed sines, when Mr. Baily's 
convenient Tables ai*e not at hand. 

S. Sharpe. 



XLVII. Proceedings of Learned Societies* 

ANNIVERSARY OF THE GEOLOGICAL SOCIETY. 

Address to the Geological Society, by the President, the Rev. Avah 
Sedgwick, F.R.S.8(c,, on announcing the Jirst award of the 
WoUaston Prize. (Februazy \%, 1831.) 

Gentlemen. 

BGFORE you proceed to elect the Officers and Coundl for the 
comingf year» it remains for me to announce from the Chair the ad« 

judication of the VVollaston Prize. The affecting circumstances under 
which it was founded, so short a time before the death of one of the 
most illustrious men who have adorned our lists, the earnest wishes he 
expressed, almuhl with \\\s dying breath, fur Lht- honour and well-being 
of thin Sode^, and the peculiar public interest attached to a first 
award, have tnrown a more than usaal responsibility upon the Coun> 
cil. We were deeply conscious of this responsibility ; we have not 
come to our decision lightly ; and in what we have done we look for 
your entire approbation. 

I am anxious, in the first place, to recall to your recollection the 
powers committed to the Council, and the spirit of the instructions 
ay which they were directed in their award % and 1 have no meant of 
doing this 60 effectually as by quoting a portion of the communication, 
in which Dr. Wollaston first informed us of his intention of establish- 
tnf the " Donation Fund." After stating that he had invested one 

thousand 
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thousand pounds in the three per cent, reduced bank annnittes, in 
the joint names of himself and tiie Geological Society, he directed 
that after his decease "the Society should apply the dividends in pro- 
moting researches concerning the mineral structure of the earth, or 
in rewarding those ky whom such researchen might hereafter be made ; 
or in such manner as should appear to the Council of the saiH Society 
for the time Ijcing, conducive to the intc re st«; of the Society in parti- 
cular, or the science ot geology in jrencral," &c. And he afterwards 
enjoined the Society " not tu hoard the dividends parsimoniously, but 
to expend them liberally, and, as &r as might be^ annually, in furthei^ 
ing the objects of the trust.** 

Such, Gentlemen, was the letter of our instructions : and as we 
were enjoined to expend the proceeds of the Donation Fund, as far 

might be, annually; I wdl rtad an extract from the Report of the 
Council at thi j^receding Anniversary, as it will explain our motives 
for witiihoiding, uii that occasion, the distribution of the dividends. 

<*The Council have not thought it expedient to malce as yet any 
distribution of the dividends arising from this fund, but have appro- 
priated the first year's income to the acquisition of a die for a medal 
which is to bear the head of Dr. Wollaston : and thev hope that the 
Society will approve of this endeavour to perpetuate in the minds of 
geologists the memory of their illustrious benefactor. Tlie first an- 
nual distribution, therefore, of the WoUaston Medal, as well as a cer- 
tain sum of money, will be awarded at the next anniveitary according 
to the provision of the bequest'*— (Feb. 19th, 1830.) 

Mr. Chantrey kindly undertook to carry the resolution of the 
Council into effect j and under his directions Mr. Wyon of the Roynl 
Mint was employed to execute a die, which we hope before long to 
see finished. We met, therefore, in the early part of this year to act 
upon the letter of our instructions, and we recorded our award in 
the following Resolutions. 

Extract Jrom the Minute-hook of the Council, Jan. II, 1831. 

Resolved unanimously — I. "That a Medal of fine g-old, bearing the 
impress of the Head of Dr. WoUaston, and not exceeding the 
of ten guineas, be procured with the least possible delay." 

2. ''That the first WoUaston Medal be given to lAu William 
Smith, in consideration of his being a great, onginal discoverer in 
English Geology; and especially for his having been the first, in this 
country, to discover and to teach the identific ation of strata, and to 
determine their succession by means of their imbedded fossils." 

The first gold medal struck from the die now in progress will 
therefore be sent to Mr. Smith ; and we have added to it a purse of 
twenty guineas, from the dividends of the " Donation Fund, wbich 
it is now my duty publicly to present to him in the name of the Geo- 
logical Society. His great and original works are known to you all; 
and I miGfht well refer to them for our justification, and without any 
further preface place the prize in his hand, ofteriiii; him my hearty 
congratulations. But since his arrival in London, within the Irist few 
hours, he has given me a short account of his early discoveries, and 

has 
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has !shown me a series of documetirs of no ordinary interest to this 
Society, and ini| oi tant to the correct history of European geology. 
1 should ill pei torm my present task were I to withhold this infor- 
mation hotn ^uu; I proceed liiereiure to communicate it with what 
bretiCy and simplicity i can. 

Mr. William Smith was born at ChvrchlU in Oxfordsbire— « place 
abounding in fossils, the playthings of his childhood, and the objects 
of coHoction in his early youth. This is one of many instances where 
things, in themselves inconsiderable, act powerfully on peculiar minds, 
so as to influence the whole tenour of after-life. Daring his boyhood 
his habits ot observation became confirmed by lessons in practical sur- 
veyine : he remarked the alternations of argilUeeovs and stony strata, 
and thence became acquainted with the origin of springs and the 
true principles of draining $ and fortunately many practical works of 
this kind were carried on under his immediate inspection. 

In 1/87 when eighteen years of age) he was employed in survey- 
ing and inclosing extensive tracts of common-land : this gave him a 
further insight into the minutest modifications oi structure in his native 
country ; and within the two next years his surfcys extended beyond 
the oolite hilh into the plain of the new red sandstone. The regular 
stratification of the lias and the peculiarities of the red ground, at 
that time new to him, made a Insting impression on his mind. Carry- 
ing with him his acquired habits of accurate observation, he continued 
his surveys fdnrino- 1790) to the roast of Hampshire, and to the 
country round Salisbury and Buth ; and he became gradually familiar 
with the outline of the chalk downs, and the external characters of 
large agricultural districts. In 1791^ while employed in making ex- 
tensive surveys in a part of Somersetshire, he remarked llie identity 
of the red marl and lias of that county with the corresponding- for- 
mations of Gloucestershire, and recognized their discordant position 
on the coal measures. Durin t; the 3ame year he made several detailed 
sections of the coal strata; coliected fossil plants which he found cha- 
racteiistic of particular beds in his sections ^ and remarked that none 
of the many fossils of the lias were found either in the coal strata or 
the red marl : and at this time he also began to make practical obser- 
vations and inquiries with a view of ascertainino; the range and extent 
of the successive deposits, and the reality ot a general line of dip to- 
wards the east, of which he had already seen so many local instances. 
. I think these facts of great importance, as they contain the germ 
of all Mr. Smith's future discovenes. And we must bear in mind — that 
his attention waa distracted by the duties of a laborious profession*— 
that he had barely reached the age of manhood — and that he had not 
received a glimmering of direction in his general speculations. 

In the course of the two following years, while continuing- the duties 
of a surveyor and civil engineer, he became gradually acquainted with 
sH the minute facts of stratification in the country round Bath : alid 
Ibr the purpose of bringing to the test the inquiries suggested by his 
mrreys in ) 79 1 , he m^e two transverse secnons along the Imes of 
two parallel valleys intersecting the oolitic groups (determining the 
actual elevation of these lines hy means of levels carried from the 
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Somerset Coal Canni) ; and n?;certained that the several beds, found 
in the high escarpments around Bath, were brouqlit down by an 
eastern dip, in regular succession, to the level of his lines of section. 
During the!>e two yearii Mr. Smith was in the constant habit ol ma- 
king colIectioiiB of fossils, with strict indicatioiis of their localities ;:and. 
in completing the details of his transverse sections^ he fimnd^ where 
the beds themselves were obscure, that he could by organic remains' 
alone determine the true order of succession. During this period he 
also extended his sui vevs through the Cotteswold Hills, and became 
acquainted with the t;ener:il facts of the range of the oolitic escarp-, 
ment towards the North ot England. , . 

In the year 1794 he crossed the whole series of fbnnacions» and 
marked their escarpments between Bath and London ; and afterwarda: 
extended bis surreys to the Durham and Northumberland coal*; 
field: while on his way, partly by actual sections and partly by the 
help of external contours, with which his eye was now familiar, he 
ascertained the range of the chalk to Flamborough Head, and of 
the oolitic series, through a regular succession of escarpments, to 
the Hambleton Hills and the uifi of Yorkshire. Combining the 
filcts discovered in this excursion ' with the distribution of the for-- 
mations in the south-western parts of England, he began to record 
his observations by colouring geological maps. Several documents 
oFtiiis liind are now unfortunately lost: but I have been informed 
by Mr. Phillips (Curator of the museum of the Yorkshire Philo* 
sophical Society), that he possesses a va]ud>1e geological map» oo« 
loured by Mr. Smith in the year 1800, connecting the structure of 
the North of England, which at that time he had not again visited, 
with the striietiire of the South-western districts; and delineating 
the whole oolitic series through England, in some places very cor- 
rectly, and in all with a general approach to accuracy. 

Mr. Smith in 1795 became for the first time a housekeeper; and 
no sooner had he apartments of his own^ than he turned them to 
account b^ arranging his large collection of organic fossils (the 
accumulations of several years) stratigraphically. I am certain. 
Gentlemen, that this stratigraphical collection, preceded by many 
years any other similar collection formed in this country : and with- 
out pretending to any exact knowledge of ttie history of Contineulai 
geology, I greatlpr doubt whether a stratieraphical collection of or- 
ganic mssils, denved from a long series of formationst and snecially 
intended to assist in identifying their subordinate strata and detar- 
kninin ^^ their relattooiy was ever made before the year 1795 in any 
part of Europe. 

Local collections of organic rem-iins were undoubtedly made in 
this country long before the time of Mr. Smith, and in the works of 
oar older writers we may sometimes find the glimmerings of hia dis- 
coveries. — Woodward formed a magnificent collection of organic re- 
mains; and he separated from the rest a series of fossils of the Hamp- 
shire coast, and was aware that many of the species were the same 
as those of the London clay : but this fact, and many others of like 
kind, were with him but sterile truths ; and being led astray by his 
theory, he knew nothing either of the real structure of the earth, 

■ * or 
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or of any law regulating the distribution ol organic forms. — Michell 
was a 'man of great talents, and undoubtedly nuide out the true rela- 
tions of the secondary deposits in one portion of this island: but he 
was, 1 believe^ ignorant of the importance of organic remains, and did 

not use them as a menns of identifying strata. — Lister is distinefuished 
among the writers of the seventeenth century as the iirst to propose 
the construction of mineralotcical maps, and he had some limited no- 
tions of the distribution of organic fobsils, though he misunderstood 
both their nature and importance* 

The works of these authors were, however, entirdy unknown to Mr. 
Smith during bis early life, and every step of his pr^^gresa was made 
without any assistance from them*. But I will go further, and affirm, 
that had tiiey all hecn known to him, they would take nothing 
from the substantial merit of his discoveries. Fortunately placed in a 
country where all our great secondary groups are brought near toge- 
ther, he became acquainted in early life with many of their complex 
relations. He saw |»rticular species of fossils in particular groups of 
strata, and in no others ; and giving generalization to phaenomena, 
which men of less original minds would have regarded as merely 
local, he proved (so early as 1791) the continuity of certain i,ruu|)8 
of strata^ by their organic remains alone, where the mineral type was 
wanting. He made large collections of fossils ; and the moment an 
opportunity presented itself be arranged them all stratigraphically. 
Having once succeeded in identifying groups of strata by means of their 
iosailsy he saw the whole importance of the inference— gave it its lil- 

* I am anxious to do no iiyuatice to those who preceded Mr. Smith. No part of 
WooawardV collection was amnged Btratigraphically^Michall, who occupied 

the Wut)Jvvardian Chair several years, was of course intimately acquainted with 
eve^ part of this collection: but I do not think he made any use of it as a means 
of detivnitmng the order of superposition. There is, however, one passage in 
his celebrated paper " On the Cause and Phaenomena of Earthquakes" (PbiL 
Trans, vol. li. p. 587), which I am boutid to notice. It is as follows : " These 
inequalities are sometimes so great, ihat the strata arc bent for sonie small distance, 
even the contrary way firom the general indUnation of them. This often makes 
it difficult to trace the appearances I have been relating ; which, without a general 
knowledge of the fossil bodies of a large tract of country, it is hardly possible to 
do.** I am almost certain, tliat by th« tenn fossil, he did not intend organic r»- 
mains. In the works and catalogues of Dr. Woodward fu ith which of rmirse 
Michell was most familiar), and in the lanffuage of naturalists of the last 
centuvjr, ewery mineral tubstanoe was derfgnatMl undar die general tann JhuBi 
and organic remains were almost al way ; (listii) f(uished by the name of extraneous 
fossils, organic fossils, &g, &c The memorandum, by which it is proved that 
Michell had a knowledge of tfie true rdations of several of our aeoonaary groups, 
was found by accident among the papera of Kr Joseph Banks, and published in 
1810. It could not, therefore, have possibly been known to Mr. Smith during 
the progress of his discoveries. (See TiUoch's Philosophical Magaziae, vol. xzxvi. 
p. 108.) 

Since the Anniversary, I have looked over the paper in which Lister recom- 
mends the construction of mineral maps (Phil. Trans, vol. xiv. p. 730 : 1684). 
It is dear that he liad no oorract nooons on the nattne of aintiflcalion; and 
his opinions on orvanic remains was, as is well known, most erroneous and un- 
philosophical. AU these questions are discussed at considerable length, and with 
great ability and candour, in an article of Ae Edinburgh Review ^voU xxis. 
p. 311, &c), now known to be from the pen of Dr. FlttoiL To tbls article I pv- 
ticukurly wish to refor the reader. 

2 N 2 most 
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mOBt extension — seized upon it as the master principle of our science 

— by help of it dtsentangled the structure of a considerable part of 
England — and never rested from his labours till the public was fairly 
in poases-sion of his principles. If these be not the advances of 
an original mind, I do not know where we are to find them ; and I 
affirm with confidence, after the facts already stated, that the Council 
iriMi justified in the terms of their awards and that Mr. William 
Smith was the first, in this country, to discover and to teach the 
identification of strata, and to determine their Sttccession bymeana 
of their imbedded fossils." 

Alter the year 1795, he turned his knowledge to effect in his va- 
rious employments as civil engineer. Works of drainage were carried 
on by him on (he principles of stratification — his stratigrapbical col- 
lections were continually increased*— he sketched geological sectiooa 
on the lines of local surveys (many of which have been since pub* 
lished)~and traced geological lines of demarcation upon various 
county maps. Of these I may mention an excellent map of Somer- 
setshire, colourt cl oil the scale of an inch to o mile, and publicly ex- 
hibited and explained at an annual agricultural meeting at liath, ia 
the year 1 799 ; and another map (publicly exhibited at the same 
time, and now, 1 rejoice to tell you, on the table of this Society) of 
the country six miles round Bath ; representing all the different 
formations, and the minute subdivisions of the oolites, distinguished 
as they remain in our theological maps to this day. For eight or 
nine years he had been steadily and resolutely advancing, but with- 
out aid, and almost without sympathy j for he was so far belurc the 
rest of our geologists, if imteed they deserved the name, that tiiey 
could not even comprehend the importance of what he had done. 
The public exhibitions I have alluded to, and the obvions' practical 
interest of the subject, seem, however, at length, to have roused the 
attention of the scientific gentlemen near Bath : and it appears to 
have been during the meeting of the Agricultural Society, in 1799, 
that he first became acquainted with the Rev. B. Richardson of Far- 
ley, an excellent naturalist and a very extensive collector of fossDs % 
and with the Rev. J. Towosend of Pewsey, whose literary and philo- 
sophic works are well known to you all. 1 will not do injury to this 
p:irt of my narrative, by offering any comments upon these facts, but 
I will read you a letter 1 have just received from Mr. Richardson 
himself. 

i^opy oj Mr. Richardson'i Letter. 

FkrUff Ecctorv, vrnr fiflfft. 
Sir, [{)(h Feb. 1S31 . 

I am requested to present you the particulars of my ac nu^iiiUance 
with Mr. WilUum <)milh, well known by the appropriate appellation 
of Strata SduUi. 

At the Annual Meetfaig of the Bath Agricultural Society In 1 799, 

Mr. Smith was introduced to my residence in Bath, when, on viewing 
my collection of fossils, he told me the beds to which they exclusively 
belonged, and pointed out some peculiar to each. This, by attending 

him 
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him in the fields^ I soon found to be the fact, and also, that they had 
a general inclination to the south-east^ following euch other in regu- 
lar succession. 

With the open liberality peculiar to Mr. Smith, he wiihed me tp 
.commttoicate tiiia to the Rev. J. Towosend of Pewsey (then in Bath), 
who wan not less surprised at the disc<^very. But we were ioon laiadk 
more astonished by proofs of liis own collecting, that whatever stra- 
tum was found in any part of England, the same remains would be 
found in it and no other. Mr. Townsend, who had pursued the sub- 

1'ect 40 or 50 years, and had travelled over the greater part of civi- 
iwed Europe, dedared it perfectly unknown to m bis aoquaintaaee, 
and he believed to all the rest of the world 

In consequence of Mr. Smith s derire to make ao valuable a disco- 
very universally known, I, without reserve, gave a card of the English 
strata to Baron Rosencrantz, Dr. MuUer of Cbnstiana^ and many 
others, in the year 1801. 

I. am happy to hear tiiat the Geological Society proposes to pay a 

deserved compliment to his merits, to which I moat gralefolljr bear 
a willing testimony ; and am, .Sir, 

Most respectfully, 

Yonrs, 

The Reverend Professor Sedgwick, B. RlceanMOlf. 

Trinity CoUege, CambrUlge-^, 

Mr. Smith's views now expanded through the influence of sym- 
pathy and the hopes of patronage (too feebly answered in the event) ; 
and under the advice of the two gentlemen I have mentioned, he be- 
gan to commit bis thoughts to paper, and to designate the great sub- 
divisions of our serond(ir\' series by names , many of which have been 
since al most unlver.sally current, and are adopted in our Society : and 
there now exists, in the hand-writing of Mr. Richardson, a geological 
table of our successive formations, cOctated by Mr. Smith in 1799, for 
the express purpoMe of serving as the foundation of a memoir, to ac» 
company an intended geological map of England. This very curious 
and important document is now placed before you ; and as it was the 
first tabular sketch of our formations, drawn up before he had, in 
conjunction with Mr. Richardson, finally decided upon the names by 
which they ought to be designated, you will remark, that the succes- 
sive group<>, mmi the coal measures to the chalk inehisive, are re- 
presented ijy a series of numbers, accompanied with explanatory 
notes, but without any proper names afllxea to them. 

At a great sacrifice, and great personal expense, Mr. Smith 
now began to extend his nb«;ervations with a direct view to publi- 
cation : and in 1801 he printed a very elaborate prospectus, of 
which I fortunately possess a copy (now on the table of the So- 
ciety), containing proposals for publishing, by subscription, a work 
in 4to» entitled» Aocurale Delineations and Oesonptions of the 

t The letter being addressed to mc at Camlyridft during my «bfenfl^ was 
eolj rao«ivcd a <)ay or two bcfoio the . Anniversary. 

Naturiil 
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Natural Order of the various Strata that are found in different parts 
<jf England and Wales J with Practical Observations thereon." The 
work vv IS ti) luive been accompanied by *' a correct map of the strata^ 
describing the general course sad Width of eaeh stratum at the sur* 
face, and accompanied by a general 8cction» showing their pfopoition; 
dip, and direction, and referring to the map by corresponding num- 
bers and genera! explanations." 

The concluding paragraph of the prospectus is so remarkable, that 
1 will extract it entire : 

" To attempt a complete history of all the roinutia! of strata, would 
he an endless lahonr ; for along mt devoted to audi a pnnniit, must 
be inadequate to the purpose, considering the immense variety that la 
to be found within this litde island. But should the present Essay 
meet with that liberal patrona^ from the public which the nuthor has 
reason to expect, it is his intention, in a future work, to give a particu- 
lar description of the numerous animal remains and vegetable impres- 
sions found in each stratum ; with an accurate detail of every charac- 
teristic mark that hat led him to these fisooveries/ 

"Wblj his hopes of patronage were disappointed, and why liia 
works were so long retarded, not by any want of seal on hit par^ 
but by want of assistance from the public, it is not for me now 
to inquire— The fact is not, however, difficult of explanation. At 
the time this prospectus made its first appearance, none of the 
magnificent discoveries of Cuvier and Brongniart were, I believe, . 
poblifthed*. The Geological Society of London had no existence-^ 
the branches of natural history connected with secondary geology 
were little cultivated, and indeed almost unknown in this country — 
and hence some persons perhaps doubted the reality of Mr. Smith's 
pretensions on a subject they had been taught to regard as em- 
pirical, and the public at large took little interest in what they did 
not comprehend* He sulEwed, thereforsi as many men of genius 
have done before him, in his peace and in his fortune, from what 
in our estimation constitutes his chief honour — from outstripping the 
men of his own time in the progress of discovery. 

The Geological Society was organized in the year 1807, and 
its Transactions are the true records of its labours and opinions. 
In the first volume of the first series, publialied in 1811, and com- 
posed of papers read during the four preceding years, there is 
one paper, and one only, containing any direct allusion to the 
l^reat geological importance of organic remains. The allusion 
IS conveyed in the following words — " To derive any informa- 
tion of coasequeuce from fossil organized remains, on these sub- 
jects, it is necessary that their examination should be connected 
with that of the sereral strata in which they are found. Already 
have these examinations, thus carried on, taught us the following 
instructive ftcts : — ^that esuwtly similar fossils are found in distant 
parts of the same stratum, not only when it traverses this island, 

* The first memmt wHh which I «m aoqudnud, exphdning the views of fhcM 

two ilUistrious authors rcspei ting the ph.Tnomena of the Paris basin, WM pul^ 
UsbeU ill the year 1808, in the Aniudcs da Museum, torn. zi« p. 'JOT, 

but 
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but when it appears a^am on the opposite coast : that in strata of 
considerable comparative depth fossils are found, which are not 
discovered in any of the superincumbent beds : that bome fossils, 
which abound in the lower, are found in diminishing numbers 
tiiToagh several of the superincambeDt^ and are entirely wanting in 
the uppermost strata V &c &c. i 
To this passage, the author appends a note, commencing as fol-, 
lows : " This mode of conducting our inquiries was hn<r since 
recommended by Mr. W. Smith, who first noticed that certain fos- 
sils are peculiar to, and are only found lodged in, particular strata ; 
and who first ascertained the constancy in the order of super- 
position^ and tiie continuity of the strata of this island/' &c. &c. . 



send of rewsey, in the first volume of a work published in 1813 

i entitled " The Character of Moses established for Veracity as an 
[istorian"), described at considerable length the secondary strata 
of England ^ and utter referring nearly tlie whole uf his information 
to Mr. Smith, adds the following words: — The discoveries thia 
skilful engineer have beoi of vast importance to geology, and will 
be of infinite value to the nation. To a strong undmtaDdhig, a 
retentive memory, indefatigable ardour, and a more than common 
sagacity, this extraordinary man unites a perfect contempt for 
money, when compared with science. Had he kept his discoveries 
to himself, he might have accumulated wealth ; but with unparal- 
Ided disinterestedness of mind» he scorned ooncealment> and mada 
known his discoveries to every one who wished for information. It 
is now eleven years since he conducted the Author in his examina- 
tion of the strata which are laid bare in the immediate vicinity of 
Bath : and subsequent excursions in the stratified and calcareous 
portions of our island have confirmed the information thus ob- 
tained." 

Knowledge thus orallv comronnicated, gradually and insensibly 
became a part of the public stock ; and beyond doubt ** produced 

a very important, though unobserved effect upon the labours of aU 
succeeding inquirers, who have been, perhaps unconsciously, but 
not less really^ indebted to Mr. Smith for very essential assistance 
in their progress." — Edinburgh Review, vol. xxix. p. 313. 

On what Mr. Smith has done since 181S» it is needless for me to 
dwelly as it is now a matter of public notoriety. But I may be par- 
doned for reminding you of his great geological map of England, pub- 
lished in 1815, which forms one of the decorations of this room — of a 
work accompanied by plates (published by Mr. SowerbVi in nuu)bcrs, 
commencing, I believe, in 1816), entitled Strata identified by 
their Fossils"— of a stratigraphical system, published in 1817| sper 
dally designed as an accompaniment to his collection of fonils 
purchased by the Treasury, and deposited in the British Museum— 
of his instructive series of sections, published at various times« and 




The Reverend J. Town- 



* Geol. Trans, vol. i, 1st series, p. S25» 
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intended to illustrate his other works— lastly, of his twenty county 
maps, the result of incrcLlible laboar, and admirable for many af 
ti^eir details ; aod of a value known to eveiy English geologist who 
has laboar ed in the held. 

I for one can speak with gratitude of the piaetkal letsoos I lunre 
received from Mr. Smith : it was by tracking his footsteps, witli 
lua maps in my hand, through Wiltshire and the neighbouring coun- 
ties, where he had trodden nearly thirty years before, that I first 
learnt the subdivisions of our oolitic series, and apprehended the 
meanini? of those arbitrary and somewhat uncouth terms, which we 
derive tram him as our master, which have long become engrafted 
into the conventional language of Enslish geoIogi8ts> and» thcougb 
their influence, have been» in part, a£»o adopted by the naturalists 
of the Continent. 

After such a statement, tientleraen, I have a right to speak 
boldly, and to demand your approbation of the Council's award — 
I could almost dare to wish, tliat &teru lover of truth, to whose 
bounty we owe the " Donation Pond*' — that dark eye, before the 
glance of which all false pretensions withered, were once more 
amongst us. And if it be denied us to hope, that a spirit like 
that of Wollaston should often be embodied on the earth, I would 
appeal to those intelligent men who form the strength and ornament 
of this Society, whether there was any place tor doubt or hesitation? 
whether we were not compelled, by every motive which the judg- 
ment can approve, and the heart can sanction, to perform this act of 
tilial dttty, before we thought of the claims of any other man, and 
to place our first honour on the brow of the Father of English 
Geology. 

If, in the pride of our present strength, we were disposed to for- 
eet our origin, our very speech would bewray us ; for we use the 
unguage which he taught us in the infancy of our science* If 
we, by Cor' united efforts, are diiseling the ornaments, aild slowly 
raising up the pinnacles of one of the temples of Nature, it was h^. 
that gave the plan, and laid the foundations, and erected a portion 
of the solid walls, by the unassisted labour of his hands. 

The men who have led the way in useful discoveries, have ever 
held the first place of honour in the estimation of all who, in 
aftortitnes, have understood their works, or trodden in their steps. 
It if updn this abiding principle that we have acted ; and in awards 
ing our first prize to Mr. Smith, we brieve that we have done 
honour to our own body, and are sanctioned by the highest feel- 
ings which bind societies togetlier. 

I think it a high privilege to have had the honour of filling this 
chair, on an occasion when we are met, not poldly to deliberate 
on the balance of conflicting claims ; in which, after all, we might 
g6 wrong, and give the prize to one man by injustice to another ; 
but to perform a sacred duty where there is no room for doubt or 
error, and to record an act of public gratitude, in which the judg* 
ment and the feelings are united. 

Gentlemen, 
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GeDtl6ffien, 1 will detai a you no longer : Mr. Smith is now pe«^ 
■ent^ and though become grey in the sertifw of ioieMe^ yoa wiS r«* 

joici to see that he still has the line&ments of tigorous health ; ma 
i eailhot refrain, before I sit ddirn, from expressing a fervent hope, 
(h\ which you all will join me), that-God may long preserve that 
life he employed SO much tO Kis own honour, and the advaa* 
tage of his country." 

Th« PiMideiit then presented, in the name of Ihe Society, a purae 
of twenty goiReas to Mr. Smith, being a portion of the 'piroeeeds of 
the Wollaston Fund ; and promised to forward to him the first |{Old 
medal Btruck from the die above mentioned. Mr. Smith, in a 
short and manly speech, returned thanks for the honour conferred 
upon him ; expressed his anxiety to be .srill a useful servant of the 
public Sii a practical geologist ; and, finally, presented to the Societj 
mrtM doonments remed to in the Prendenf a addreas*. 

ilfter electing the Offioera for the coming year, the Society ad« 
Janmed till the eTentag, irben the following Addreaa waa delivered; 

Address to tlie Geological Society f delivered on theEvenir^ of the ISih 
of Fehruary 1851, by the Reo. Professor Sbdowick^ Mui, EA^S^ 
ic on retiring from ifu Prendeuti Chabr* 

I eoffOBAtir&aTK you, Gentlemen, on the general Rqpiort of the 
GouacO laid before the Society ttrii morning. Vat nrnaber of namee 

efia our lists has increaaed by 4S fikice our last anniversary ; and after 

discharging: all tlie expenses of the past year, besides paying off 835/. 
of arrears, there remains n balance of more than 450/. to meet the 
ordinary expenses of the current year. We have now a clear pro- 
perty amounting in value to \2i)i)L, without including in this estimate 
6iir iMxdca, eabinets, and eolleetioaa* Owr Library baa been emidied 
with many vataable worlca, and oar Mnaeam with large aiiitea bbth of 
English and Foreign specimens. But it is not so mach to the in« 
crease of our variouf? collections as to the great progress made in 
arranging them, that I rejoice to call your attention. They liave 
received an immense accession of value from the labour bestowed on 
tKem by Mr. Lonsdale, whoRe zeal, self-devotion, and great talents are; 
ntm well known to you all. I heartily concnr in the Mnttments recorded 
by the Committee, and am convinced that no small part of oar preaeM 
|>rosperity is derived from ouroflScial connexion with that gentleman. 

As a duty imposed on me by the office I have had the honour to 
fill, I now proceed to throw a refros pec live glance over the memoirs 
which have come before us during the past year. To introduce them 
in chronological order would he attended by no advantage, and would 
deprive me of the power of showing their relations to each olhery 
and of making such general comments as are compatible with thf* 
limits of this address. I shall commence, therefore, with the memoirs 
relating to the older formations, and pass on to those connected with; 
the great secondary and tertiary groups ; and in this way, without 
mingling matters of fact and speculation, I liope to lead you tu the 

* rVarious papers detailing the history of . Mr. Smith's researclies will be 
fonndf in Uic former series of the Philosophical Magazine ; in vol. xxxv. 
p. 1 13, vol. xlii. p. m vol. Uii. p. 1 19f Ae.*-*B»R.] 
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consideration of one or two great question! which have lately been 
pressed upon our attention*. 

A paper by Mr. Weaver on the physical structure of the South of 

Ireland denmnds our first notice. It is accomppinied with a geolo- 
gical map, extending to the limits of a similar map of the East of 
Ireland, published by him in a former volume of our Transactions; 
und we have thus obtained from his unassisted labours an accurate 
geographical distribution of the formations spread over more than 
naif that island. But great as they are, these are not the only 
obligations we owe to that excellent observer. He has described with 
the clearest details the various formations of the South of Ireland, 
commencing with the contorted and highly inclined groups of the 
older transition rockn, and ending with the unconformable deposits 
of old red sandstone and carboniferous limestone. 

The order of succession, as far as it goes^ is in exact accordanee 
with that of onr island, and the beds or transition limestone subor- 
dinate to the greywack^ contain nearly the same series of organic 
remains as the corresponding bcd<? of Gloucestershire, Cumberland, 
and South Wales. Amidst the uncertainty of some of our conclu* 
sions derived from the organic types of deposits remote from each 
other, we seem in these truni>ition tossiU to have a secure starting 
point ; and whether denied from the flanks of the Austrian Alps, the 
eastern plains of Gallicia, the central regions of Russiaj or the grey- 
Mrackd chains of northern Germany or North America, they have at 
least a family resemblance not easily mistaken. 

In the limestone of Cork Mr. Weaver observed impressions of the 
vertebrae of Hshes associated with the hjssils abounding in the grey- 
wack6 slate of the neighbouring country. The iact is in perfect ac- 
ted with our present knowledge. Impressions of 6sh have long 
been known of in some varieties of transition slate $ certain families of 
cmistacea are eminently characteristic of formations of the same age ; 
remains of fish are commonly found in the mountain limestone of 
Bristol ; shark's teeth occur in the mountain limestone of Northum- 
berland ; and I need not perhaps remind you tliat impressions of fish 
(sometimes accompanied with Crustacea) are found in mcredible ubun-^ 
oaace among the bituminous schists associated with the old red con- 
Momerates of Caithness* Yet such is the inveteracy of our preju- 
dices in favour of the hypothesis which admits nothing but what we 
suppose the simplest forms of animal life into the older strata, that 
even now we receive the taets opposed to it nith doubt and hesitation. 

What above all distinguishes the grtywacke series of the South of 
Ireland from the corresponding deposits in this country, is the occur- 
lence of beds of pyritous shale abounding in impressions of EquiseU* 
Calamites, &c., and containing beds of coal (whence manv thou- 
sand tons are annually extracted) interlaced with, and partdiing of, 
all the flexurea of the transition system t* This fisct, rendered doubly 

striking 

• [Abstracts of the memoirs reviewed by Professor Seiigwicli, \n tlie above 
Address, will be found in our reports of the Proceedings of the GefrfogiCid 
Society, Plnl. Mag. and Annals, N.S. vol. vii. viii. and ix. — Enr ] 

'■-f Siimll quantities of anthracite have been found here and there amone 
tilt old slste rocks of Cornwall; and some portions of the oldest division m 

the 
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itriking hy the horiaontal and dncordant position of * the true carbO'^ 
niferous limestone of the neighbouring districts, was an important 
addition to our information, and was heard with no small surprise 
by many members of this Society. It ^ives us, however, a new 
term of comparison with the phaenomena of distant countries. The 
greywack^ chain of Magdeburg contains innumerable impressions of 
true ooal plants, and some of the carboniferous deposits on the con* 
fines of Westphalia partake (like the deposits in the South of Ireland) 
of all the contortions of the older transition series. i 

On the descriptions of the old red snndstone and the carboniferous 
limestone i shall make no comments j but I think it right to recall your 
attention to some valuable details respecting the metalliferous depo* 
sits in the counties of Cork and Kerry, llie copper ore of Rots 
Island, on the Jake of Killamey, does not constitute either metalli- 
ferous beds or true veins, but is diHtributed in the form of bmnches 
or strings, contemporaneous, like those of calcareous spar, with, the 
limestone rocks thev traverse. At Murruss mine, in the same neigh- 
bourhood, copper ore was obtained from a true metalliferous bed. 
In Kenmare the deposits of lead ore are shown to be discontinuous 
masses, nearly parallel in range and dip to the regular strata. 

In tiie county of Cork the most nduable mine of copper is opened 
in a true irein : but the author remarks that in some parts of this 
county there is a very general di (fusion of cupreous matter, some* 
times appearins: in separate particles, and sometimes in strings, 
veins or fihmieiUs more or less connected with each other, bat not 
continuous, and therefore contemporaneous with the rocks to which 
they are suljoriiinate. Such repositories of metals might not inaptly 
be termed " veins of segregation," as they seem to have been fbrmea- 
by a separation of parts during the gradual passage of the mineral 
masses into a solid state. 

In England we have almost evevv vnrtety of metalliferous deposits. 
Near Whitehaven in Cumberland great masses of reniform hematite 
alternate witii red beds of mountain limestone. At Nostertield, near 
Bedale, a true bed charged with sulphuret of lead alternates with the 
upper strata of magnesias limestone. The great copper pipe vem$ of 
Ecton must have been contemporaneous with the shale limestone 
to which they are subordinate. The great lead veins of our northern 
counties originated, if I mistake not, in cracks formed during the ele- 
vation of the carboniferous chain, before the period of the new red 
sandstone. 

• In Cornwall we have, as is well known, both on the great scale 
and the small, every modification of veined structure. Tin is dis- 
tributed through some of the granitoid rocks where no vein is visible. 
The slate rocks, near their junction with the granite, are traversed by 
veins of injectioo, and some of these are meudliferous, (for example, 

the slsteseries.of Cttmberland are ao carbonaceous as to have given rise to 
borings and other works in search of coal. I have been i^ormed that 

similar unsuccessful attempts were formerly made in North Devon. But in 
none of these instances, I believe, were true coal beds and plants, lika 
Aose described by Mr. Weaver, ever discovered. • 

202 an 
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an elTRn or porphyry dyke near St. Austeil). The regular ineto11ifie« 
fous lodn were probably once but rraclfs and fissures produced du- 
ring some periods of elevation j and how they have been filled up is 
perhaps a question beyond our scrutiny. But alter the important ex«i 
perimeata of Mr. Fox, there can, 1 think, be no doubt that the gi e rt 
Wrtkal dykes of nclanie or«, wbkli nkc tliraiqgb «o many pcwtiae* 
of the county, owe their existence, ot lent In portytotooiogniid do- 
tolopment of electro-chemical power. 

In all Ibe crystalline granitoid rocks of Cornwall there are also 
many masses and ** veins of segregation.'" Such are the great contem- 
poraneous masses and veins of schorl rock^ and some of these are 
metalliferous. The decomposing granite of St. Austell Moor it tlo* 
ffontdj and somelimet entirely superaeded, hj inmnaoioble irons of 
thb deacri|itioB. Upon these lines of schorl rock there is often aggre- 
gated a certain quantity of oxide of tin, which sometimes diffuses itself 
laterally into the substance of the contiguous granite. After examin- 
ing: this district with Professor Whewell during the summer of 1B2B, 
we left It in the conviction tiiat several of the neighbouring tin works 
were opened not upon true lodes^ but upon " veins of segregation,** -1 
only throir oat these it marks as hints for foture inquiry ^ as the sub« 
jhets introdnead by the memoir of Mr. Weaver are of vast importance, 
and have been anfortunately but seldom hioogbt nndor the oonsads« 
lation of this Society. 

A paper by Mr. Alfred Thomas gives us some new details con- 
nected with the structure of the northern parts of Pembrokeshire. 
His descriptions are illustrated by a geological map, and a seetioD 
extending north and south from Cardigan to St. Gowan% Headi 
help of this section* we are conducted, in a descending order, from thie 
higher part of the coal series with subordinate beds of anthracite, 
through the mountain limestone, the old red sandstone and conglo- 
merates, and the transition Umestuni- with Trilobites, down to grey- 
vack^ and greywack^ slate. All these formations are occasionally 
traversed by ma&.Hes of - trap producing contortions and changes cn 
•tmetnie among the rocks with which they me in oontod. 
' In a communication read very. recently to the Society, I have en- 
deavoured to explain the structure of the Lake Mountains and the 
period of their first elevation — the manner in which, durinpf a sub- 
sequent period of elevation, they were separated from the great 
calcareous chain of the north — and the relations they still bear to it 
through the intervention of a caibooiferotis zone. In conformity wiHi 
Hie system first pnblishfed by Mr. Otiey of KcswieK I ha? e shown 
that the greater part of the central region of the Lake Moonlakia-io 
occupied by three distinct groups of stratified rocks of a slaty texture : 
and I have further shown , that crystalline unstratified masses form the 
true mineralogical centres of tlitse great groups — that by the protru- 
sion of these masses the schistose formations have been elevated into 
the positions they notr occupy — and lAmt a true mineralogica! i^xts 
m&y he traced' tmough the oldest dtvisbn of the slate rodts, on each 
$de of which the'sevefral formations, as far ss they are develqpi^djk are 
mfranged symmetrically. I have traced in grstt detail the range of a 

hand 
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band of transition limestone imbedded in the upper portion of thei« 
older formations : and from the phaenomena described, certain facts 
(important in the physicai hiatoffy.of the mountain groups), become 
securely established. 

1. GfMU cracks were formed at a very ancient epoch, and probably 
4ltring: the finit pefiod of elcvttioii, diverging frwn Ahe central legioiMt 
of the Lake Mountains ; and anch enormona alufta taok place in tha 
position of the shattered strata, that in several instances the broken 
ends of the same bed are more than a mile apart, the distance being* 
measured in a direction at right angles to the lines of beui ing. In 
after periods many of the existing vaUeys were scooped out upon the 
lines of (raoture. 

2. The ctntial adibtose groups abut In suoccption agaiiMl the car* 
boniferous zone; and from this fact aloae (independently of many 
others bearing upon the Mne point), the two ayatema are proved to 

be unconformable, 

3. The mean bearing of the greal central groups, notwithstanding 
tbeir enormous dislocations, with very slight deviations, north-east 
by eaat^ and south-west by west. Now this is nearly the mean bear* 
ingof tfie slate rocks of :Conninll, of the principal greywaok^ chaise 
of Wales and of the Isle of Man, and also of tlie entire greywack^ 
chain extending across the South of Scotland, from St. Abba Head to 
the Mull of Galloway : and it is, I believe, generally allowed, that 
these several chains, producing so great an impress on the phy- 
sical character of our island, are all nearly of one age, and were pro- 
bably all elevated nearly at the same period, before the complete de^ 
nlopmenl of the old red sandstone. Such a parallelism cannot anrdy 
he regarded as accidental, and oiers, if I mistake not, a beautiful 
confirmation of the great principle in the late Essay of M. Elie de 
Beaumont, that mountain chains elevated at the same period of 
time have a general partiUeiism in the bearing of their component 
strata. In admitling such a priaciple, we must not however shut our 
eyes to the exceptions. Mr. Weaver has shown, thai the mean beevb 
uig of the mrwadc^ strain m the Soalh of Irekmd is cast and westf 
and from his descriptions they appear to have been elevated beibre 
the deposit of the old red sandstone. The transition rocks of Devon- 
shire and of a small portion of South Wales are nearly in the sanM 
(Ureetioa, and parallel, to the principal axis of the great Welsh coaL- 
field. 

I will not delniii you, Gentkmen, with my speculetioM on the 
oii^nid extent of our eaihooiferoos formnlioBa<«Hm the diSercni 
penods of elevation of the coal-fields on the Bristol Channel and of 

the great carboniferous chain of the North of Kngland — on the diffe- 
rent effects produced by the two systems on the range of the newer se- 
condary gp^oups — or on the causes by whicii the contlicting phaenomena 
have been brought about. — i may however be permitted to remmd you 
of the i^ievinliog ncMrCh and south hsarings of the gnat cwbonifenios 
dmin, fiw the faHitedfe «f Derby to the bolder of Seotlan4-*of the 
great ^Its by which its western limits are tindked throuch the Peak 
olDsgbya h h e "^^ita piolongatienihiongh nn nnlidiaii ase into the 
: high 
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high western moors of Yorkshire — and of the enormous breaks accom- 
f>anying its escar|)ment from the heart of Craven to the toot of Stain- 
moor. The range and effects of one part of the p-eat Craven fault 
have been cleRcribed, with excellent illuslrattvei>eclu)Ui>,by Mr. Phillips 
ol York. Taking the vubject up where he had left I have traced, 
a connected ayatem of .bteaka to the foot of Stunmoor, and ahoim 
that bf a proUmgatioQ of the great . Craven fiuilt, producing an 
enormous downcast on its western side, the entire carboniferous, 
zone of the Lake Mountains has been nearly cut off from the central 
chain with which it must undoubtedly have been once t otiiiiiuous. 

Anuther euormous break, passing under the escarpment of tiie 
Cross FcU range, meets the prolonged line of the Craven fiuilt near 
the foot of Stainmoor. The forces producing this double system of 
disruptions appear to have been cootempoiancous, and by their joint 
action have thrown whole mountain mosses of the carboniferous seriea 
headlong into the valley of the Eden. 

We have direct proof that all the fractures above nuniioned took 
place immediately before the formation of the conglomerates of the 
new red sandstone ; and we have the strongest reasons for believing, 
that they, were produced by an action both violent and of short dum« 
tion : for we pass at once from the inclined and dbrupted masses to - 
the horizontal conglomerates now resting upon them; and there is ' 
no trace of any eH'ect that indicates a slow progress from one system 
of things to the other. 

Lastly, we have tlie clearest evidence to show that these vast drs- - 
roptions were produced during the elevation of the earbonileious' 
chain } and, if 1 am not mistaken, during the same period arose many 
minor cracks and fissures, forming the moulds into which were^ in after 
times, cast some of the richest lend veins of our island. 

It is well known that the rich carboniferous deposits of this coun- 
try undergo a great change of structure in their range from the Bristol 
C^huunel lu the valley of the Tweed ^ and 1 hope i shall not be thought" 
to wander too far from my object, if I attempt shortly to explain in - 
what the changes consist, and what are their modifications. 

All our coal formations are essentially composed of mountain 
limestone, sandstone, and shale : they differ only in the mode in 
which these constituents are aggrci^ated — In the various coal- basins- 
on the Bristol Channel, the limtstone-beds are dtvt loped only in- 
the lower, and the coal- bearing -beds in the upper pari of the series ; 
and the two members are separated by nearly unproductive deposits 
of millstone-grit and shale. 

Almost in the same words we may describe the carboniferous series 
of Derbyshire. There, however, the millstone-grit is more complex, 
and of very great thickness ; and subordinate to the great shale are, 
here and there, very thick masses of a peculiar^ thin-bedded and some- 
what argillaceous limestone. i 

On the re-appearance of the caiboniferons limestone, at the base • 
of the Yoikahire chain, we stOl find the same general analogies of - 
structure: enormous masses of limestone form the lowesipaft» and* 
the rich coal-fields the highest part of the whole series | and| as in 
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the former instances, we also find the niiUstone-grit occupying an 
intermediate position. The millstone grit, however, becomes a werf 
complex deposit, with several subofchnate beds of coal ; and is sepa- 
rated from the great inferior calcareous group (known in the North 

of Fnjriand by the name of scar lime-stone), not merely by the ij^reat 
shale and shale limestone, as in Derbyshire, bat by a still more com- 
plex deposit, in some places not less than lOOU feet thick ; in which 
five groups of limestone strata, extraordinary for their perfect con- 
linoity and unvarying thickness, alternate with great masses of 
sandstone and shale, containing innumerable im^nressions of coal 
plants, and three or four thin bras of good coal extensively worked 
for domestic use. 

In the range of the carboniferous chain from Sfiiinmoor, through 
the ridge of Cross P'cll, to the confines of Northumberland, we have 
a repetition of the same general pheenomena. On its eastern flanks, 
and superior to all its component groups, is the rich coal-field of 
Durham. Under the coal-field, we have, in regular descending order* 
the millstone-grit, the alternations of limestone and coal measures 
nearly identical with those of the Yorkshire chain, and at the base of 
all is the system of the great scar Imestone. The satr limestone 
begins, however, to be subdivided by thick masses of sandstone and 
carbonaceous shale, of which we had hardly a trace in Yorkshire; and 
gradually passes into a complex deposit, not distinguishable ftouf 
the next superior division of the series. Along with this gradual 
change is a greater development of the inferior coal-beds alternating 
with the limestone ; some of which, on the north-eastern skirts of Cum- 
berland, are three or four feet in thickness, and are now worked 
for domestic use, with all the accompaniments of rail-roads and 
steam-engines. 

The alternating beds of sandstone and shale expand more and 
more, as* we advance towards the North, at the expense of all the 

calcMOOS groups, which gradually thin off, and cease to produce 
any impress on the features of the country. And thus it is, that 
the lowest portion of the whole carboniferous system, from Bew- 
castle Forest along the skirts of Cheviot Hills to the valley of 
the Tweed, has hardly a single feature in common with the inferior 
part of the Yorkshire chain ; but, on the contrary* has all the most 
ordinary external characters of a coal formation. Corresponding^ 
to this change, is also a gradual thickening of carbonaceous matter 
in some of the lower groups. Many coal works have been opened 
upon this line ; and near the right bank of the Tweed (almost on a 
parallel with the great £car Imestone) is a coalfield, with five or six 
good seams, some of which are worked, not merely for the use of 
the neighbouring districts, but also for the supply of thu capital. 

The beds of sandstone, shale, and limestone, forming the base of 
the carboniferous system in the basin of the Tweed, are often deeply 
tinged with red oxide of iron, and liave been sometimes compared 
with the new, and sometimes with the old red sandstone. To the 
new red sandstone they have unquestionably no relations j and 1 
should rather compare them (especially as the old red sandstone of 
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the Nortb oC finglwd seldom etblii but m a omtriomtnitt^ wAd it 
seen in that form on the Banks of the Cheviot Hills) with the rid 
beds of roountain-limestone and sandstone, which, both in Cumber- 
land and Lancashire, sometunca form the base of the whoie carbo* 

niterous series. 

Such are the remarkable changes of our carboniferous system in 
iu range from the Btlitol Channel to the Scotch bonfer i and it 
appcan on the north^side of the g r ea t greywade^ ehaiil of that c#anliy 
unth ao many points of analogy, that we must, i think, lagaffd 
ooal measures in the neighbourhood of Edinburgh as part of a 
very ancient deposit, nearly of the same age with that on the books of 
the Tweed*. 

Thus it appears, from what has been stated above — that tree 
ferns, gigantic equbeta, and other plants belonging to the herb** 
riurn of the ancieat coaJ^^ldSy grew on the laiid, and were sone^ 
limes swept down mto the sea, be fore the elevation of the grey# 
wack^ chains of one portion of the British Isles — that in sfter titnes, 
the same families of plants were swept down into the sea, in innmense 
abundance, and spread out, here and there, in beds alternating 
With mud, saud, and banks of zoophytes and sea-shells, during the 
whole period of the deposit of monntain-limestone, from its beginning 
to its end<~*l8st1y, that these meehanical heeumotatieas cort in nao 
to go on in shallow seas and estuaries (and perhaps also tn inland 
lakes), till the whole process of degradatkm was interrupted by the 
elevation of the carboniferous chain, producing the enormous breaks 
and dislocations above described, and succeeded by the coiqgk)Sfleratiss 
of the new red sandstone. 

Belbre I leave this sutgectj, I ma)r notice a wv^, just paUi^d by 
Mr. Witham of EdinboTgh, containing many beautiral ittusliatioBa « 
the internal structure of fossil plants derived from the oM coaUfields 
of the Tweed, and from various parts of Scotland. By submitting 
extremely thin, polished slices of the^e fossils to microscopic observa- 
tion, he has been enabled to detect the minutest traces of org:anic 
texture I and he has proved the existence of so large a number of 
phanerogamic plants, in the lowest part of tie carfuiiferous series, 
aagreatlv to modify one of the poaitiom laid down in the Py adrtl m a a 
aCM. Aoolphe Brongniart. 

A paper, by Dr. Buckland and Mr. de la Beche, on the Geology of 
Weymouth nnd the adjacent parts of the coast of Dorsetshire, brought 
before us nil the secondary deposits of this island, from the lower divi- 
siuu ui the oolitai to the chalk. It is so rich in its details, and adorned 
with such admirable ilhutiations, fha4 the structure of the whole. 
tc^;ion» thoagli cMwded with formations, Mocated, eonlarted^ and 

* The general relations of tlie various groups of the carboniferous system of 
IKirtfimnberhiad^ are, on the whole, verjr faithftinj represented in the geological 
nsap of that county, published some years since by Mr. Smith. A very detailed 
de&cription of a portioo of the carboniferous series of the I'weed was read during 
the past year, by Mr. Which, befera Ike Fhilosophical SodtQr of Newcaidi^ and 
has been since *publiabed. [See our present volume, p. II. — EwT.] Another 
paper, on the same subject (which I did not see till these sheets were pasung 
woai^ Ihs press), hat been recently published by S&. Witham of Edinburgh. 
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traversed by enormous and complicated faults, will hereafter be 
comprehended at a single glance j and the country will be visited 
as classic ground, where the most perfect types of newer secondary 
groups may be studied under every variety of position and com- 
biflatioD. Without attempting to follow the authon in their de- 
scription of twelve of these successive groups, I may be permitted 
to remind you of the extraordinary bed between the Pu^beckand Port- 
land formations (first noticed by Mr. Webster), containing silicified 
trunks of coniferous trees nnd stems of cycadeoidece. From this 

t)ttp^r, we learn, that these trunks lie partly sunk in black earth, 
ike falleii trees in a peat-bog, and partly imbedded in the incum- 
bent limestone ; and that many of the stumps remain erect, witii 
their toots in the black soil, and their upper portions in the lime- 
stone : and from these facts the authors conclude— that tlie snrfoee 
of the Portland rock was once dry land — and that on it grew a 
forest containing plants of a tropical form— that this forest was 
submerged under the waters. of an estuary or a lake, but with a 
movement so gentle, that neither the plants npr the soil were swept 
ftway^hat upon this ancient forest were acenmulated the miked 
fi^mations of the Wealds, not much less than 1000 feet in thickness^ 
and lastly, that the whole region was again siink under the Waters of 
a deep ocean, in which were deposited the great formations of green - 
sand and chalk. Continuing in the same spirit of induction, we might 
aild — that these marine deposits again became dry iand, upon which 
lived great tribes of palaeotherian animals, now become extinct-^ 
that during this period were formed the lacustrine rocks of Hamp* 
shire and of the Isle of Wight — ^that it was succeeded by a sudden 
and violent convulsion, heaving on their edges the great deposits of 
the Isles of Wight nnd Purbeck, and at the s^me time producing the 
anticlinal axis and great longitudinal fractures^ so well describ^ in 
this memoir. 

There can be no doubt that the same cause which upset the Isle of 
Wight, also produced the great breaks and fissures of the Weymouth 
district $ ana that this upheaving force (for such we roust consider 

it) came into action at a recent geological period, is proved 
the verticality of the lower lacustrine beds at the east end of the Isle 
of VVMglit. Whether this period was contemporaneous with the last 
elevation of the Eastern Alps may well admit uf doubt : to substan- 
tinte a fact like this, many links are yet wanting in the cliain of evi« 
dence; and England has, if I mistake not, been acted upon by far too 
many local disturbing forces, to be ever brought rigidly within the 
systems of the great European chains considered in the vesearcbca 
of M. Elie de Beaumont. 

The investigation of the faults and dislocations interrupting the 
continuity of our secondary deposits is becoming, daily, a sub- 
ject of increasing importance ; and we are now called upon, not 
to regard them as solitary pfasnomena, but to trace them through 
whole regions, and to examine their relatWBt to each other, .Dicao 
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great theoretical and practical questions throw no common difficul- 
ties in the way of a person who is beginning the study ui Geulugy ; 
and it is especially on this account, that I regard the Sections 
and Views illustrative of Geological Pbsnomena.* recently published 
1^ Mr. de la Beche^ as a compendium^ exoeUenUy fitted to assist the 
progress of our science. 

Before finally quitting the subject of British secondary formations, 
I must mention a coramunicntion by Mr. Sharpe, describing a speci- 
men of an Ichthyosaurus found in the lias near Stratford-upon-Avon. 
From the proportions of the vertebrsj the size of the paddle^ and 
the circular or oval form of its component bones, as well as from 
other anatomical peculiarities, the author concludes, that this ani- 
mal belongs to a new species, for which he proposes the name of 
Ichthifotaurut grand^pet, 

. Facts illustrating the structure of distant regions of the earth 
have their value greatly enhanced by the difficultv of obtaining 
them. Every gleaning of information on the physical history^ of Aus- 
tralia or the Isles of the Pacific, will be received in this Society with 
the deepest interest. I will not, however, detain you with any ana- 
lysis of the paper by Mr. Cunningham on the Geology of Hunter's 
River in New South Wales, and that by Mr. Caldcleugh on the 
Phyhiciil ibtructure of the Island of Juan Fernandez, as the im- 
portant parts of their contents must be still fresh in your recollec- 
tion, and they offer no materials from which I can draw any general, 
theoretical conclusions. 

Connected with the primary and secondary formations of Conti- 
nental Europe, several communications have come before the Society. 
Of these I must first notice two short memoirs, accompanying- geo- 
logical maps of Moravia and Transylvania, by Doctor Lluuc ; mid a 
longer and more elaborate memoir, by the same author, explanatory 
of a geological map of Austria and Southern Bavaria. I need not 
inform the gentlemen whom I am addressing— that this indefatigable 
observer has spent many years of his life in disentangling the com- 
plex plupnomena of the Alps - that he has extended his surveys 
through Moravia, and llie great Carpathian chain to the province of 
Transylvania — that combining his own obi»ervations with those of De 
liUl, Beudant, and others, who had in part preceded him, he has been 
enabled to exhibit the geological relations of this vast region, and 
through the intervention of common deposits to bring it into accord* 
ance with the system of the Austrian Alps. It is obviously impos- 
sible for me to offer any analysis of such labours, of which the three, 
maps presented to the Society are most honourable records. 

It would be equally impossible to give, witii any eilect, an abstract 
of the several memoirs of Dr. Bond} for they bring before us so many 
fiicts, and in so condensed a form^ that they seem to contain mate. 
rials hereafter to be expanded into works far beyond the limits of any 
ordinary communication. On these subjects I must therefore be 
content to refer you .to the printed analysis of bis papers^ and tg his 
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variouR emays^ published during the past yesr^ on the structure of 
the Alpine and Carpathian chains^. 

- In elucidation of the geology of the Eastern Alps, a paper was also 
presented to the Society, during the past year, by Mr. Murchison 
and myself. Onr object was, by help of a transverse section along 
the line where we crossed the Chnin, to bring together such facts 
as were seen by ourselves, and appeared oi any real importance : and, 
connecting them with other facts, partly derived from oral informa« 
tion, and partly from a number of scattered memoirs little known in 
this country, to give such an outline of the general structure oC 
the whole chain, as should be intelligible to an English reader. 

As our Memoir has b( en published, I >;liould hardly have alluded to 
it, had not our views been partially mlsi ( presented ; and, what is of 
vastly more importance, had we not diliered from Dr. Bou^ in the 
interpretation of some very singular, and we think not unimportant^ 
phaoomena. 

During the past year, Mr. Murchison again visited the same regionf 
and the results of his investigations have been laid before us in an 
elaborate paper, which I am now called upon to notice. In doing 
this I am compelled so far to retrace my own steps as to bring 
to your recollection the geological subdivisions of the Alpine chain 
adopted in our published Memoir. We stated that the Eastern Alps> 
considered in their greatest simplicity,niightbede8cribed as amountain 
chain with an axis of primary rocks, flanked and surmounted by two 
great secondary calcareous zones, which are in their turn surmounted 
by vast tertiary deposits, descending on one side into the plains of 
Italy, and on the other into the ])lains of the upper Danube ; and that 
the same great physical region, when considered in more detail, might 
be separated into formations admitting of a general comparison witb 
those of our own country in the following order, commencing with 
the lowest. 1. Primary rocks of the central axis. 2. Highly crystal- 
line deposits graduating in the ascending order into rocks conforming 
to the ordinary transition type, and containing, though verj' rarely, 
transition fossils. 3. Red and variegated sandstone and gypseous 
marls, sometimes alternating with masses of magnesian Umestone* 
4. Older Alpine limestone-^-a formation of enormous thidcness, supv 
posed to represent a part of the oolitic series, and based upon fetid 
dark-coloured limestone and other strata which we endeavoured to 
identify with the lias. 5. Limestone and sandstone with great inasses 
of saliferous marls rolled up and encased amone: contorted strata. 
6. Younger Alpine limestone, including all the secondary deposits 
of the Alps superior to the saliferous system, and containing two 
distinct groups ; the first of which was supposed to represent tlie 
highest portion of our oolitic series^ and the second (or Vienna sand- 
stone) the whole system of the green-sand and chalk. 7* Tertiaiy 
deposits. 

Between the two subordinate groups of No. 6. we were not able to 
draw any precise line of separation 3 and, to our surprise, we were 

* See especially vewnX elaborate articlee on these suljeelB^ puUiibed lijr 
'Dr. Boo(^ duiing the peet year, in the Journal 4e GioUgie, 
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still less able to define the Kroits of the secOndMy and tertiary series. 

For, sometimes resting unconfonnaUy among the setrated peaks of 

the higher mountains, and sometime«? in a po!^ition intermc dinte be- 
tween the outer zone of the chain and the tertiary plains descending 
towards the Danube, we found great complex deposits, a|)parently 
graduating at one extremity into the sccondarY> and at the other 
into the tertiary system, and abounding in (bs&ik, which in a great 
inqority of the species seemed to conform to the tertiary ty^4 
Upon this mixed evidence we concluded that these singular deposits 

formed a true connecting link between the secondary and tertiary 
systems of the region; and, though unknown in our own country and 
the North of F>nnce, were to be placed somewhere between th« cat- 
caire grassier and the chalk« 

To the clearing up of this point (on which aloiw we had any esaen* 
lial disMfeement with Dr. fiou€), Mr. Morchison has devoted idm 
most ehmorate detaib of his recent Memoir. He first describes the 
extension of the primnr^'- axis into the I.pttha-gebirge, which thus 
seems to form a connecting link between the Alpine and Hungnrinn 
chains, and notices some new and interesting localities of the miig« 
nesian limestone and red marl series. He then truces the reappear- 
ance of the gypseous and saliferous marls, apparently of the age of 
the new red sandstone, in some longitudinal valleys of the Sabboig 
Alps ; and hf means of detailed sections, fixes the great salt deposits 
of Anssee and Halstadt between the o!fler Alpine limestone based 
upon iias, and the newer limestone terminating in the Hippurite rock. 
He afterwards gives various sections of the Vienna sandstone grotip, 
and shows that it is the equivalent of the green-sand and chalk ; and 

Kves, by very elshonite aetaib, chiefly derived from the banks of the 
ino^ that in the enormons developmentof thenommulite series ooo 
part graduates into the secondary, and another into the tertiaiy vf* 
stem of the Eastern Alps ; thus confirming hv new and nnintemiptcd 
sections the justness of our former classihcalion. 

Among the novel and important observations in this Memoir, the 
author describes a deposit^ at Ortenburg in tlie valley ot the Danube, 
composed of chalk with flints, supporting tertiarv sands And clays, and 
resting horizontally upon the primary rocks of the Bohemian chaiit* 
Arguing from this fact he shows^ (agreeably to the system of M. EUe 
de Beaumont ^ that the elevation of the Alpine and mhsmian chsins 
took place at two distinct periods* 

In glancing over the various papers on the structure of the Eastern 
Alps, It wss impossible for me enth«ly to separate the diMcriptiohs 
of the older and newer systems ; but I now proceed to notk:e sbmn 
communications slmost exchisively devoted to the pfamiomena of ter- 
tiary deposits. 

A paper was laid before the Society by Mr. Murchison and myself, 
during the past year, on the Tertiary Formations of Lower Styria. 
. In an east and west section, from the Stvnua Alps to the confines} of 
Hungary, we describe along SQCcesskm of marine strsta; commencing, 
ss we have endeikvouRd^ to piove by the imbcxMed fossils, with rol£s 
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of Ibe FftNeolherian period, and aacendmg through the middie Sub- 
lApenoirie system to a large group of strata, apparently contaiotog 
aeveral species of recent shells, and of the same age with the higher 

deposits of thn Mcnna basin. Yet in this most recent group are roa«ises 
of limestone exhibiting so fine an oolitic structure, that bv hand s]>e^ 
cimens alone we should find it no etusy task to separate them trom Uie 
great oolite ui Bath, 

In another section from north to south, we have shown the atso^ 
elation of thetupper tertiary groups with the rugged Tolcanic rooka 
]which start out from the eastern plains of Styria : and from all the 
complicated phaenomena we conclude, that the volcanic forces were 
first called into nrtton in this region during the most recent tertiary 
period^ and were probably continued for a Ions' succession of ages, 
duriug whicli the nea was spread over tiie lower portions of Styria 
and Hungary ; and lhat ml teat can be cstabiishea wfaeiclnr we can 
the ages of the different igneous prodnctions : inaamuch as the 
same groups of strata are in one place coTered by basaltic lara* !■ 
another by trachyte, in a third by volcanic conglomerate, and in a 
fourth alternate with volcanic sand and breccia. Lastly, we have in 
the discontinuous masses of volcanic breccia, and in the rude and 
interrupted escarpments of trachytic and basaltic rocks, the clearest 
and most emphatic proofs of enormous d^^dation» nitlun a period 
of time bounded by one of the newest regular formations of geology. 

Before quitting this subject, I may add that Mr. Muichison has, in 
his last Memoir, identified all the groups of the Vienna basin with 
those of our Styrian sections. The inferior blue marl (or Tegtl) of 
that ba<!in is supposed to be the equivalent of the London clay j the 
wiiite coralline limestone of the Leitba-gebirge is placed on the same 
paralM with the iimestone of Wildon ^ and me higher accumulations 
of sand and gravel are compared with the upper iommtiona of Lower 
Styria, through which, us stated above» the basaltic and trachytie 

eruptions have made their way. 

The papers of Colonel Siivertop, on two lacu'^trine (le}io.sits in the 
piovince of Granada, placed before us an interesting sltftch of the 
Structure of a region little known to the geologists of this country. 
After pointing out the primary formations of the Sierra Nevada, and 
the recent marine strata near the southern base of the chain, he de« 
scribes the large freshwater basins of Baza and Alliama, occupying 
two deep depressions on its northern df rlivity. The strata of the 
fonner basin are subdivided into two great groups j the lower com- 
posed of marls with many fossils of the genus Cypris, and containing 
brine springs, gypsum, and sulphur j the upper composed of light* 
coloured indurated marl and limestone, charged with inntraierable 
Mndintt. The basin of Alhama gives very nearly a repetition of Hw 
same phenomena : but among its indurated white marls is a larger 
number of organic remains, some of which very nearly resemble those 
of the freshwater limestone in the basins of Paris and the Isle of 
Wight. 

It is not necessary for me to point out the importance of facts like 
these i and I am not called upon to follow the anthor through bis do* 
uSk, as bii oommunicalioiia ate already publisbed. 

On 
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On the subject of tertiary (leposita, I have (inaUy to notice a com- 
municution by Mr. rratt, who fuunci, during last summer* io the 
lower freshwater marls of Binstead in the Isle of Wight, many com- 
minutt'd or rolled fragments of the boiies nnd teeth of several species 
of Mammalia, mingled witli pulverized shells, and with the bones of 
two or three species of freshwater turtles, resembling those described 
by M. Cuvier from the Paris basin. Among the more perfect speci- 
mens of these fossils, the author found a tooth of the Antiphilterbim 
commune, and the teeth of two species of Palaotheria ; thus confirm- 
ing a previous discovery made known by Mr. Allen, and perfecting 
the zoological analogy between the newer lacustrine formations of 
England and central France. 

The bones of the Binstead marls do not however belong exclu- 
sively to the order of Pachfdermata} for the author also found the 
jaws of a ruminating animal closely allied to the genus Moschut, but 
at the same time differing in some essential chaiacters from every 
species hitherto described ; and he gives us reason for sanguine hope, 
that ]nra:e additions may be hereafter made to his very important list 
of new fossil quadrupeds. All the magnificent generalizations of 
Cuvier, as far as they are borne out by the zoological phenomena of 
the Paris basin, apply therefore literally to the more recent physical 
revolutions of our own country. 

Among the papers published in the early volumes of our TranB« 
actions, none excited a greater or more deserved interest than 
those of Mr. Webster. But first generalizations are almost always 
pushed too far. After being bewildered with the observation of un- 
connected facts, the fir.st glimmering of general truth is so delightful, 
that it often leads us beyond the bounds of fair induction. We are then 
compelled to retrace' our steps, and cast about for new phaenomena ; 
and it is only after a succession of trials and adjustments, that the 
facts we had at first partially misinterpreted are seen at their pro- 
per level, nnd with their true bearing upon each other. The broad 
conclusions of Mr, Webster, in his comparison of the basins ui Vans 
and the Isle of Wight, are however too hrmly established to be ever 
shaken ; and it is only io his estimate of the subordinate groups that 
hit early essays require either revision or correction : and surely it 
is no reproach to him that he did not foresee the subsequent disco- 
veries of MM, Cuvier and Brongniart. 

The argile plastiqueof Paris is now regarded as a mere local lacus- 
trine deposit. The plastic clay of this country is, on the contrary, an 
arenaceous formation of enormous thickness, not merely coextensive 
with, but often stretching far beyond the limits of» our tertiary basins ^ 
and containing, here and there» subordinate argillaceous beds, and 
many marine shells of the same species with the characteristic fossils 
of the London clay. 

The deposits of the Isle of Wight above the London clay are sub- 
divided Cm all our published works) into three principal groups, — the 
upper and the lower composed of calcareous lacustrine marls in difiie- 
fent states of induration^the middle one of argillaceous marls sup- 
posed to be exclusively of marine origin. But it has been long known 
to many of the gentlemen I am now addressing, and to no one better 

than 
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than Mr. Webster — that in Headdon Hill (which gave the types of 
all his formations above the London clay), the middle argillaceous 
group contains innumerabk' freshwater shells, greatly predominating 
over the marine, und bands of lacustrine marl differing in no respect 
from that of the upper and lower groups—that in Norton Cliff (about 
two miles north of'Headdon Hill), the three groups are inineralogically 
well developed vvlthout containing a single marine fossil — that at 
Hampstead Cliff, where the argillaceous marls have four or five times 
their average thickness, no undo\ibted marine shells appc-nr on the 
true parallel of the upper marine Joritialiun* — and that in manv other 
parts of the Isle of Wight the three groups admit not either ol mine- 
ralogical or zoological separation from each other ; but are composed, 
from top to bottom, of an indefinite number of alternations of ai^Ula> 
ceoiis and calcareous marls, passing at one extremity into soft unc- 
tuous clay, and at the other into freshwater limestone f. 

Facts like these prove, if 1 mistake not, the impossibility of insti- 
tutin;^ any rigid comparison between all the successive groups in the 
basins of I'aris and the Isle of Wight. But discrepancies in minute 
details militate in no respect against Mr. Webster's leading gene« 
ralizations, which have received such a striking and unlooked-for 
illastration in the fossil mammalia of Binstead. If the hints now 
thrown out sliould Induce him to lay before the public some part of 
his valuable observations on our different tertiary deposits, or to 
hasten the publication of his long-promised work on the Isle of 
Wight, my present purpose will be completely answered. 

In the papers a brief analysis of which I have now placed before 
you» we have some new and striking proofs of the great importance 

of orp^anic remains in determining the comparntive age of remote 
and discontinuous formations. And we have seen that in cases where 
we have few examples of specific agreement, we can, from the aspect 
of large groups of fossils and the general resemblance of their generic 
types, form at least a probable estimate of the age of the deposits to 
which they are subordmate. Inferences of this kind would be alto- 
gether worthless were they invalidated by the direct evidence of 
geological sections. But we deny that this is in any respect the case j 
and our conclusions are the more certain, because they are not only 
founded upon a wide induction of particulars, but are consistent 
among themselves. 

: There can be no doubt that in the ancient ocean, as well as in the 
present, the distribution of organized beings was affected by many 
causes — by the temperature and depth of the waters — by the nature 
of the soundings^by the action of tidal currents — and by other unap- 

* In the highest part of the ar^Uaeeous marls of Hsmpstead Cliff (about 
two miles ewt of Yarmouth), there are, however, two tpccies of Corbule ; 
but they occur, if I mii^take not, far above the parallel of the **upper marine 
tnarls" of Headdon Hill. 

f Anomalin, similar to those pointed out above, are stated also to occur 
in portions of the Paris basin, and may perhaps hereafter be used as terms 
of comparison with the structure of the Isle of Wight. 

J ' * preciable 
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preciable disturbing forces. Even among the old kecondary yi^pn 
we can sometimes separate littoral formations from those of deep seas, 
not merely by their mineral structure^ but also by their Ibssils : and 
in all geological periods of the history of the earth, formations on the 
ihores and formaiioot in deep seaa must have gone on together. 
^ Agaiiij our ffnaX formations may be aubdivided into many dis- 
tinct Dinendogical groups of strata $ and the large suites of organic 
remains, characteristic of the formations as a whole, may also lie sub- 
divided into mfiny groups, the species being deSned by the mineful 
structure or the beds to which they are subordinate. 

All this is in harmony with the distribution of the animul kingdom 
in the existing seas. Some animals may be found almost indifferently 
on a calcareous, a sandy* or a muddy bottom (for example, the float- 
ing cephalopodes) \ and the remains of aneient animals of Vindred 
organization occur indifferently in calcareous, siliceous, and aigiUa- 
ceous groups of strata. Some animals have lived and propagated 
tinder the wiiters of a muddy shore ; the remains of these occur 
abundantly in our secondary beds of shale. To the very existence of 
some shells calcareous rocks are necessary ; and on banks of mud or 
moveable sand, corals and attached soophytea could find no proper 
resting place. Hence it is that many species of shells and zoophytes 
are chiefly characteristic of limestone strata ; and if they exist at all 
in other beds, have probably been drifted there by the action of marine 
currents. 

It follows from these remarks, that any great change in the mine- 
ralogical character of a formation must also be accompanied with a 
corresponding change in the accompanying forms of organic atroc* 
ture once sunervient to life. In this way we may explain the great 
difference between the organic remains of the lower oolitic series of 
western and central England, and of the contemporaneons coal for- 
mation on the Yorkshire coast. And in the same way we may also 
explain an opposite fact, observed more than once by Mr. Murchisoa 
and myself during our traverses through the Eastern Alps, that wher- 
ever a secondary deposit of that ^reat chain approaches the mineral 
type with which we are familiar in this country, it also contains aa 
ifphedded group of organic remains very nearly resembling tlmae we 
have been taught to ref^ard as characteristic of the formation. 

I believe that the subje( t to which i am now pointing is one of in- 
terest and importance 3 and 1 know no one who could do so much 
justice to it as Mr. Lonsdale, whose admirable knowledge of recent 
and fossil species, and of the minutest subdivbions of our secondary 
groups of strata^ (strengthened and improved aa it is by the perform- 
ance of the great task he has undertaken so much to the advantage 
of this Society,) qualifies him to compose an essay which will throw 
the greatest light upon the physical causes affecting the distribution 
of organized beings during the long periods of geology. 

in a paper by Mr. YateSj the last I have to notice in connection 
with our ordinary aulyects of discussion, we have a minute detail 
both, of the procenses regulating the production of aUuvial matter, 

and 
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aild'of the formii it assumes during its uccumulatioii. He fint con- 
siders the causes oif dkiAtegration^ independent of the hnmediste 

action of runninc; water ; among which he principally cnutnerfites 
earthquakes, landslips, the various efTort of oxidation, and the ex- 
pansive powers of frost. He then describes the distribution of the 
comminuted materials by running water, the mantier in which they 
become piled into* obtuse cones in pwsing from iateral to principal 
valleys, and the various causes modifying the erosive power of rivers. 
From these subjects he proceeds to the forms assomed by alluvial 
silt when carried down into standing water, the manner in which 
lakes become gradually filled up, and the inclination of the stratified 
masses resulting- trom the operation. Lastly, he describes the effects 
produced at the junction ol two streams, the depohilions on tiie inter- 
mediate sti^aot points, and the forms of alluvial masses, whether 
HI rivers or lakes, produced by this compound action $ and, horn the 
observation of these forms, he draws some practical cooclosious re- 
spectinpf the probable accrimnkifions at the bottom of the sea by the 
op;>osition or the union of currents, whether flowing at the same or 
at different levels. 

Questions of tins kind are oi mQui obvious importance j but they 
admit of no' illustration except by details ill fitted for the nature of 
this address. I may however, before I finally quit this subject, Mmind 
you of two opposite facts recorded in papers very lately read in thit 
Society, especially as they strengthen an opinion advanced at onr 
last anniversarv that the ri-er drainage ot every physical region 
is a rompkx result, always modified by local conditions, and often 
depending upon the action of many successive causes. 1 have already 
shown that in a part of Cumberland and Westmorland the valleys 
are excavated upon the lines of ancient breaks or figures. On the 
contrary, in the neighbouring cariionifbrous chain of Yorkshire, the 
fanks and dislocations hardly ever range in the directions of the 
valleys, and do not seem to have produced any senisible effect upon 
the directions of the erosive currents. 

Again, the valleys of the carboniferous cliain are of great depth, 
and. the strata on their opposite sides are generally horixontal and at 
the same level ; yet within these valleys we have in every river and 
every tributary torrent, proofs, in my opinion the most unequivocal, 
that the channels where the waters now flow have only existed during 
a very recent period. 

I mention these facts for the purpose of urging upon you the 
important truths, that geology has little to do vvitii tiie combinations 
of simple elements, .and. that we are in most cases called npdn 
sternly tp reject such conclusions as are founded only upon particular 
pheenomena. 

Such, Gentlemen, are the subjects which have come before us 
during the past year. They are neither small in number nor unim- 
portant in their objects ; and whatever may be their other merits, 
they at least prove that our body has manifested the acttvtlY bf 
heaHhy life. As we advance on our way^ we gain strengro at 
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every step; but new and loftier subjects of contcm^iltuion arc con- 
tinually rising; up before us j so that as yet wc have no glimpse of 
the furthest boundary to our prospects and our hihuurs. And in all 
this there is u perpetual molive for combination and energy and iiope, 
and for the exercise of all those faculties which are called forth in the 
great journey of discovery. 

We have indeed neither the time nor the power to slumber; and». 
in spite of ourselves, we cannot but partake of that forward movement 
bv which all our neighbours are borne along. The continental press 
teems with admirable works on every department of natural history j 
and our subject has obttiined, to say the least of it, its full sliure of 
consideration. Professor Hoffman's map, alluded to in my former 
address, will soon be illustrated by a work which promises fair to 
make the north of Germany oi u e more the classic land of geology. 
The excellent Memoirs of MM. de Beaumont and Dufrdnoy will 
soon be followed by the Geolo^ncal Map of France, — a great national 
work, to appear, I hope, before the expiration of this year. I select 
these subjects, not merely on account of their general importance, 
but because they have an immediate relation to the structure of this, 
country, and to the best labours of our own body. 

The organization of the Geological Society of Paris belongs to the 
history of the preceding year : and when we consider the incompa- 
rable collections of that capital, and the illustrious naturalists who 
are there assembled, we confidently look to this association for results 
which shall greatly affect the future history of our science. With 
ordinary fortune it can hardly fail to become a great central point of 
union> where geologists from all the nations of Europe may from time 
to time meet together with no rivalry but in the love of truth. 

Our studies, Gentlemen, have no part in those bad passions by 
whicli mankind are held asunder; the boundaries of tribes and 
nations are blotted out from our maps; thelatest revolutions we treat 
of are anterior to the records of our race, and couipaied with the 
least of the monuments which we decipher, all the works of man's 
hand vanish out of sight, if we have advanced with a vigorous 
step for the last fifteen years, it has been during the peace of the 
civilized world. The foundations on which we build are so widely 
parted, that we require nothing less than a free range througli all 
the kingdoms of the earth ; and if any thing should occur to 
cloud our prospects or retard our progress, it naust be accom- 
panied by some moral plague which wifi desolate the face of £u- 
rope. Against the visitation of such a calamity, eveiy man whoin 
I now address will join with me in heartfelt aspirations. 

Geology is a science of observation : and it is a hurarliating fact, 
forced upon us at ever^ step of our progress, that the material 
combinations we Investigate and attempt to classify are too rude 
and ill defined to be regarded as the appreciable results of any 
simple law of nature. &me great and simple problems in phvsict 
have however so immediate a connexion with the structure Of the 
earth, that we may almost claim their solutions for our own. 

The 
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The form put on by ^ flnid body in rotation is an abstract ques- 
tion, which might or mi-^fit not have nny real application to the 
bodies of our solar system. But direct "geodesic observations, as 
well as the relative position of land and water, ^jrove that the stra- 
tified matter on the crust of the earth is deposited in near confor- 
mity to the surface of a true spiieroid of rotation. Here then we 
have» in spite of one of the arbitrary dogmas of the Huttonian 
theory, an indication of a primeval fluidity before the commence- 
ment of any one phaenomenon coming within the direct specu- 
lations of geology. And a^ain, the direct phsenomena ot geology 
are in the strictest harmony with this conclusion. For, af\er passing 
through a few stages of stratified matter, formed by the degradation 
of matter in a prior state of solidity, we are conducted to other un- 
stratified masses with that crystalline structure which implies an 
anterior fluidity — in some cases unequivocally, and in all cases pro- 
bably, derived from the solvent power of heat. 

But if the earth ever existed in any state approaching to igne- 
Ods fusion, it must have undergone a great diminution of tem- 
perature before it was fitted for the habitation of any organized 
D^og. And here again geological facts are at least in a general 
accordance with the hypothesis; for the forms of the living beings 
entombed among the ancient strata, not only seem to indicate a 
high temperature, but also a gradual refrigeration of the surface of 
the earth 

Here howew we meet with an unexpected di&culty. If during 
any period the earth have undergone a sensible refrigeration, it 
must also have undergone a contraction of its dimensions ; and also, 

as a necessary consequence of a well known mechanical law, an ac- 
celeration round its axis of rotntion. But direct astronomical ob- 
servations prove that there lias liet n no sensible diurna! acceleration 
during the last 2U00 years; and therefore, by inverting the steps of 
the reasoning, we prove — that during that long period there has been 
no sensible diminution in the mean temperature of the earth. This 
difficulty does not, however, entirely upset the previous hypothesis: 
it only proves that the earth bad reached an equilibrium of mean 
temperature before the commencement of good astronomical ob- 
servations. 

But if. Gentlemen, our speculations are thus limited and guided 
by the observations of astronomy, we have in part paid back to that 
exalted science the obligations we owe to it. fhe great bodies 
of our system leave behind them no marks to track their pro- 
gress through the heavens ; and the vast secular periods we can 
calculate, reaching to ages long anterior to the records of our 
being, might be mereiicttons of the mind which iiave never had any 
archetype in nature. But in the phenomena of geology we are 
carried back, almost at our first step, into times unlimited by any 
narrow measures of our own; and we exhibit and arrange the monu- 
!Ticnts of former revolutions requiring for their accomplishment per- 
haps all the secular periods of astronomy. Nor is this all. We show 
by help of records, not to be misinterpreted, that during this vast 
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lapse of time, in the very contemplation of wluch our minds become 
bewildered, the lavir of gravitation underwent no dun^e, and the 
powera of atonio combination were still performing their olBce. . 

If the phsenomena of geolog}' be coeval with long retaming astro- 
nomical periods (and it is at leait impowible to prove the contrary), 
a question may arise, whether some of the first difficulties we meet 
with ( such as those connected with the tran.sport of diluvial gravel, 
and the gradual diminution of temperature,} may not be attributed 
rather tu efi'ects of planetary perturbation than to any cbanae in the 
internal condition of the earth. This question has been admirably 
discussed in a recent paper by Mr. Herschel. 

Of all the secular inequalities produced by perturbation, those of 
the moon alone can produce any visible efi'ects upon the tidal level. 
The lunar inequalities consitleted are of two kinds change of 
mean distance, and change of eccentricity. Both are confined 
within narrow determined Hmiu ; and Mr. Herschel shows, by 
actual calculation^ that they could not have produced any of the 
great moYemeots contemplated in geology. 

The planetary perturbations of the orbit of the cnrfli are next 
considered, and the influences they may have produced on the 
diffusion of lipht and heat. The secular variation of obliquity is 
too small to iiave ever caused any ^jcusible eiiect on our climates.: 
but he proves, by direct «iloulation» that the mean annual difiusbn 
of solar light and heat varies inversely as the minor axis of the 
orbit; or, in other words, increases or diminishes with the increase 
or diminution of eccentricity. Now, as a matter of fact, the eccen- 
tricity of the eartii's orbit has been for many ages slowly diminish- 
ing, aud IS now very siDall ; but the limits of its secular variation 
have not yet been calculated. He assumes therefore, bypotbeti- 
eally, that the eccentricity of our orbit may once have been as 
great as that of some of ihe inferior and superior planets { and on 
that supposition he proves, that the slow diminution of eccentricity 
may have produced a gradual chan^ of climate, of the veiy kiw 
indficated by geological phanoiMcna. 

Several other ^rcat modiiications in the diffusion of light and 
heat are involved in this hypothesis, one only of which I will men- 
tion, as it can be easily explained. It is well known that the ^aee 
of the apogee and the equinoctial points are both in continual 
movement : and after the completion of a long cycle, these points 
will have travelled through the whole circumference of our orbit; 
whence it follows — that, during one part of the great astroiiomical 
cycle, our summers would coincide with the greatest, and during 
another with the least distance from the sun. And these con- 
ditions, in an orbit of considerable eccentricity, would produce, 
at one time a climate resembling perpetual springs at another, 
the extreme vicissitudes of a burning summer and a r^oroos 
winter. 

Whether inHuences of this kind ever have caused any con- 
siderable efi'ectsi on tile tiimate of diiierent portions of our globe, 
iBust, however, still remain in doubt, as the calculations are only 
founded on amdogy* We rejoice, however, to associate our science 

with 



Digitized by Google 



with these \oi\y speculations, in which man seems to be no lougei* 
ii worshiper at the portal of Nature's temple, but is allowed to pa^ 
within, and tor be to. far a imrtaker of her toyiteriea, as lo pte with 
hii intalkiStual eye both Uie past and the future. 

I believe that the law of gravitation, the laws of atomio affinify, 
and, in a word, all the primary modes of materia] action, are as 
immutable as the attributes of that Being from wliose will they 
derive their only energy. But it is not merely through the simple 
and unchangeable modes of material action, or through the simple 
laws by which, the ^arts of material thioge are bound together, tbul 
the workf of nature are submitted to our aensee. The thingp 
we iee on the surface of the earth are in a continual state of move- 
ment and change^ of destruction and renovation. They are not 
merely subject to those fundamental powers, commonly considered 
as the laws of nature; but the very powers themselves act undef* 
such endless modifications^ sometimes combined together, and some- 
timei in conflict, that there follow, from them remits of indefinite 
complexity, the very simplest of which arenemoved far out of the 
reach of any rigid calculation. 

As the primary laws of matter are immutable, every physical ex- 
perimeDt tried under the same conditions must end in the samp 
results, whether they be chemical, or mechanical, or a compound of 
both. But let any new and unknown condition be introdGHDed,:and 
the results are not only dianged, but are often the very contrary of 
what we should have at first antidpated. Let it again be con- 
sidered within what narrow limits we have the power of modif)'- 
ing the conditions of any physical experiment, and how little we 
still know of those mysterious imponderable agents which co-exist 
perhaps, with gravitatiou, and unquestionably play their part in 
everv change and every combinatiou^-andwe roust see the utter 
hopuessnese of bringing under the definite calculations of any mc^ 
chanical law, those mighty combinations still going on in the great 
laboratory of nature. 

Of the origin of volcanic forces we know nothing : but we do 
know that they are the irregular secondary results oi great masses 
of matter obeying the primary laws of atomic action— that they 
difler in their mtensit^— are interrupted in their periods*-«Dd are 
aggravated or constramed by an endless number of causeit, external 
and purely mechanical* Of all modes of material combination, 
those of which T now speak are perhaps the most complicated. 
To assume, then, tliat volcanic forces have not only been called 
into action at all times in the natural history of the earth, but also, 
that in each period they have acted with equal intensity, seems to 
me a merely gratuitous hypothesis, unfounded on any of the great 
analogies of nature, and 1 believe also unsupported by the direct 
evidence of fact. This theory confounds the immutable and pri- 
mary laws of matter with the mutable results arising from their 
irregular combination. It assume?!, that in the laboratory of nature, 
no elements have evei bt^eu brought tugelhcr which we ourselvcKt 
have not leen combined j that no forces have been developed by tlieir 
combinatioD, of which we have not witnessed the effects* And «rhat m 
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this but to limit the riches of the kingdoms oi nature by' the povierty 
of our own knuwiedgc ; and to surrender ourselves to a miscbie* 
Toiu, but not uncommon philosophical scepticism, which makes us 
deny the reality of what we have not seen, and doubt the truth of 
what we do not perfectly comprehend ? 

Into the solution of the great problem of the heavenly bodies, 
there enter only a few simple and unchangeable mechanical ele- 
ments, and the conclusions are of a simplicity corresponding to the 
simplicity of the premises. All the celestial movements return into 
themselves; and even the most complex of the deviations pro- 
duced by mutual perturbation, are confined within narrow limits, 
and are completed in secular periods. The solution of this problem 
is incontestably the greatest triumph of exact science. But with 
what semblance of physical truth can we apply .^uch mathematical 
results as these to the great phtsnomeua oi geology — where the com- 
binations are mutable and indefinite— where we have no vestige of 
returning periods — and where the fixed elements of force are either 
unknown or imperfectly comprehended ? 

If all the complex groups of crystalline and stratified rocks; if, 
in a word, all the material things existing on the surface of the 
globe, be bound to each other by laws like those which erovern 
the movements of the heavenly bodies — then every matenal combi- 
nation we now see must re-appear with all its complicated relations 
after the lapse of some long period of time. But would not such a 
supposition be now regarded as the mere wantonness of hypothetical 
extravagance ? And let it not be said, that it is only in the j^reater 
combinations on the surface of the earth that we are to look for re- 
turning cycles. Great and small have no meaning, except in reference 
to us and our conceptions. The earth is an atom in comparison with 
the visible creation ; and all we now behold may be but as an atom in 
comparison of that which is unseen ; and the meanest combinations 
of material things submitted to our senses propagate their influence 
throut:h all space co-extensive with gravitation, and pJay their part 
in keeping up the stability of the universe. 

To the supreme Intelligence, indeed, all the complex and mutable 
combinations we behold, may be but the necessary results of some 
simple law, regulating every material change, and involving within 
itself the very complications, which we, in our ignorance, regard as 
interruptions in the continuity of Nature's work. In contempla- 
tions of this kind our understanding is lost among the stern doctrines 
of philosophical necessity. But, as far as regards us and our facul- 
ties, there is no such thing on earth as uudeviating moral or phy- 
sical necessity* For as, in morals* necessity Is made, in part, at 
least, subordinate to the freedom of human will j so, in physics, the 
continued action of immutable causes may and does co-exist with 
mutable phenomena. 

The study of th(; great physical mutations on the surface of the 
earth is the businL^;s of geology. But who can define the limits of 
these mutations ? They have been drawn by the hand of natiire^ 
and may be studied in the record of her works— but they never 
have been, and never will be fixed, by any guesses of^ur own, or by 
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any trains of a priori reasoDio^, based upon hypothetical analoeies. 
We roust banish all a prion reasoning from the threshold of our 

argument ; and the language of theory can never fall from our 
lips with any grace or fitness:, unless it ay)pear as the simple enun- 
ciation of those general facts, with whichj by observation alone^ we 
have at length become acquainted. 

I should not have detained you one moment in enundating pro- 
positions such as these, had i not believed that their true import had 
been partially misunderstood, and their spirit sometimes violated 
in a recent work on the '* Principles of Geology." Before I pro- 
ceed with this remark, let me, however, first discharge a debt of 
gratitude to the author, which, as yet, remaiuti unpaid. Were I to 
tell him of the instruction I received from every chapter of his 
work, and of the delight with whidi I rose from the perusal 
of the whole, I might seem to flatter rather than to speak the lan- 
guage of sober criticism ; but I should only give utterance to my 
lioncst sentiments. Mis work has already t^ken, and will long 
maintain a distinguished place in the philosophic literature of this 
country; higher praise than this I know not how to offer; and 
when, by publishing another volume (for which we all look with 
earnest anticipation), he shall have recorded bis discoveries in a 
field of observation, almost his own ; he will then, have reaped the 
honour of being the first writer in our country to make known 
a general system of " geological dynamics," — a new province 
gained by the advance of modern science. 

But Mr. Lyell appears not only as the historian of the natural 
world, but as the cnampionofa great leading doctrine of the Hut- 
tonian hypothesis : and it is to the effects produced on the princi- 
ples of his work by the latter character, that I now wish to call 
your attention, with all the freedom belonging to fair discussion 
and the love of truth. It would, indeed, be a strange anomaly in 
the history of pliysics, if ilic TTuttonian hypotlu sis, framed by its 
distinguisined author, wiihuut any knowledge of tiie mo^t important 
facts of secondary geology, should require no new adjustments,^ 
no limitation of its principles during the progress of discovery. 
I cannot but regret, that from the very title page of his work^ 
Mr. Lyell seems to stand forward as the defender of a theory. An 
hypothesis is indeed (when we are all agreed in receiving it) an 
admirable means of mar;>halling scattered facts together, and ex- 
hibiting them in all the strength of combination. Lut by those who 
difier S'om us, an hypothesis will ever be regarded with just sus- 

{Hcion; for it too oden becomes, even in spite of our best'effortSy 
ike a i^alse horizon in astronomy, and vitiates all the grcac results of 
our observations, however varied, or many time^ repeated. 

It cannot, I think, be doubted, that in tiie general statement 
of his results, Mr. Lyell has, unconsciously, been sometimes warped 
by his hypothesis, and that, in the language of an advocate, he 
sometimes forgets the character of an historian. In reading his 
graphic and eloquent descriptions of the mighty works of degrada- 
tion yearly going on through the eastern shores of England, or of 
the enormous weight of solid matter hourly rolled down by the 
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Gaines or the Miiftlftippi, I have fancied that the etrtli wa« sliding 
off froii) under my feet, and tiiat it would soon pan atray, like the 

gand of an hour-glass, beiicaili the vcaterg of the ocean. 

Uut are there no antagonist powers in nature to oppose these 
mighty ravages — no conservative principle to meet this vast de- 
structive agency ? The forces of degradation very often of them- 
Mlvet furoduoe their owo Hmitatioii. The roouolain torrent may 
iear up the aolid rock, and bear its fragments to theplttn below : but 
there its power is at an end, and the rolled fragments are left be- 
hind to a new action of material elements. And what is true of a 
single rock is true of a mountain chain ; and vast regions on the 
surface of the earth, now only the monuments of spoliation and 
waste, may hereafter rest aecure under the defence of a thick vege* 
laUe coYeringt and become a new Bcene of life and animation. 

well deservea remark, that the destructive powers of nature 
act only upon lines, while some of tlie grand principles of conserva- 
tion act upon the whole surface of the land. By the processes of 
vegetable life, an incalculable mass of solid matter is absorbed, 
year afler year, irom the elastic and non-eiastiq fluids circulating 
roimd tfae eardif and is then thrown down upon its surftce. In 
thiasmgle operation, there is a vast counterpoise to atl 'the ageota 
of destmcti iru And the deltas of the Ganges and the Missisippi 
are not solely formed at the expense of the solid materials of our 
globe, but in part, and I believe also in a considerable part, by one 
of ti c g^reat conservative operations by which the elements are made 
to return into themselves. 

Let me not, however, be misunderstood. I am not denying the 
mat processes of degradation so admirably described by Mr. Lyell; 
Mit I contend that to estimate their whole effects is a problem of 
such complexity, and ro variable in its conditions, that its true na- 
ture is not fairly placed before the mind by the mere enumeration of 
a few extreme cases, or tlic description of a few striking instances. 
If 1 were to speculate upon the method of solving 'this problem, I 
ahonld compare it to tne summation of a converging series— the 
auecessive terms of degradation may be infinite, but the whole result 
may still perhaps be limited and finite. 

It is impossible for me now to grapple with Mr. Lyell's whole 
argument; but it appears to me, that volcanic action is not the only 
true conservative principle, and is rather to be regarded as the great 
productive principle, by which the solid matter on the surface of the 
globe has b^eh lifted above the waters : and that the gr.md princi- 
ples of conservation ate to be looked for among the operations of the 
elements themselves, assisted by the combined action of animal and 
vegetable life. 

According to the ])rinciples of Mr. Lyell, the physical operations 
now going on, are not only the type, but the measure of intensity of 
th^ physical powers acting on the earth at all anterior periods : and 
all we now see around us is only the last link in the great chain 
of pitasnomena, arising out of a uniform causation, of which we can 
trace no beginning, and of which we see no prospect of the end. 
And in all this, there is much that is beautiful and true. For we all 
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allow, that the primary laws uf nature are immutable— that ail we 
now see is subordinate to those immiitable kws— and that wa 
ean only judge of effects which are past« the eA>cts we behold m 
progress. Whether there be, or be not, any physical traces of a state 
of things anterior to the commencement of our geological series of de- 
posits, is a question oi no real importance. But to assume thnt the 
secondary combinaiion^ arising out of the primary laws of matter, iiave 
been the same in all periods of the earth, is, 1 repeat, an unwarrant. 
^le hypothesis with no a prwri probabiKty, only to be main- 
tained by an appeal to geological phsBaomena. 

Jf the principles I am combating be true, the earth's tnrfoce bughi 
to present an indefinite succession of similar phsenomena. But as iav 
as I have consulted the book of nature, 1 would invert the negative 
in this proposition, and affirm, that the earth's surface presents a 
definite succession of di&similar phcenomena. If this be true, and 
we are all agreed that it is ; and if it be also true, that we know no- 
thing of second cause*, but by the effects they hair e pfodoced j tben^ 
*^ the undeviating naifiormity of secondary caosesi"— the ** uniforai 
order of physical events," — " the invariable constancy hi the Otdeff 
of nature," and other phrases of like kind, are to me, as far as regards 
the phsenomena of geology, words almost without meaning. They 
may serve to enunciate the propositions of an hypothesis; but they 
do not describe the true order of nature*. 

Cach formation of geology may have fequired a very long period 
for Its complete development i and of such an elenoent as past time« 
we grudge no man the appropriation. But after all, the snccessivd 
formations, about which we speculate, however cnm]i!ex in their sub- 
divisions, are small in number: and after (lecipherini^ a seriej^ of 
monuments, we reach the riark ages of our history, n lien, having no 
longer any chaiacLerb to t^uide us, we may indulge ut will in the crea- 
tioas of our fancy. We may imagine indefinite cycles, and an indefi-^ 
nite.auecesston of phaenomena $. and in the physical world, as welt aa 
in the moral, we may have onr long periods of fabulous history. But 
these things belong not to inductive geology ; and all I now contend 
for is — that in the well established facts brought to light by our in- 
vestigations; there is no such thing as an indefinite succession of 
pli^nomena. ? 

I will not, even in imagination^ travel with you over the suecei* 
sive formations of the earth, or point out their mineralogical lU* 
atittotioiis % but I may remind you, that in the very first step of OMt 
projrrcss ne are surrounded by animal and vegetable forms, of 
which there are now no living^ tvpes. And I ask, have we not 
in these things some indication of change anil of an adjusting 
power altogether different from what we commonly understand by 
the laws of nature? Shall we say with the naturatisa of a former 
century, that they are but the sports of nature ? Of shall we adopt 
the doctrines of spontaneous generation and transmutation of spe- 
otei| with all their train of monstrous consequences ? These sub^ 

* Principles of Geology, p. 75, 76, 86, &c fte. 
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jecU, indeed, are not yet touched upon by Mr. LyeW j and I throw 
oat tlM^ remarki only to thow by what difficulties the Huttonian 
hypothesis is encomCerdl— «f a kind^ too, never present to the mind 

of its inventor. 

There is however one chapter in the "Principles of Geology" where 
the autlior conibats the doctrine of the progressive development of 
organic life, and brietiy considers the distribution of fossil bodies in 
the successive strata of the earth. I admit the general troth of his fiicts 
and the strei^g^ of his argument, and 1 allow that he has succeeded 
in exposing some of the errors and misstatements of his opponents.' 
A doctrine may however be abused, and yet contain many of the 
elements of truth. With reference to the functions of the individual 
being, one organic structure is as perfect as another. But I think 
that in the repeated and almost entire changes of organic types in 
the succe8si?e formations of the earth — in the absence of mammalia 
in the older, and their very rare appearance (and then in forms en* 
tirely unknown to us) in the newer secondary groups— in Uie diffu« 
sion of warm-blooded quadrupeds (frequently of unknown genera) 
throuj^h the older tertiary systems — in their great abundance Tand 
frequently of known genera) in the upper portions of the same 
series — and, lastly, in the recent appearance of man on the surface 
of die earth (now universally ' admitted)— in one word, from all 
these facts combined^ we have a series of prooft the most emphatte 
and convindng,<»that the existing order of nature is not the last of 
an uninterrupted succession of mere physical events derived from 
laws now in daily operation : but on the contrary, that the ap- 
proach to the present system of things has been gradual, and that 
there hsm been a progressive deveiopiuent of organic structure sub- 
servient to the purposes of life. 

. Considered as a mere question of physics, (and keeping all moral 
considerations entirely out of sight,; the appearance of man is 'a 

geological phaenomenon of vast importance, indirectly modifying 
the wliole surface of the earth, breaking in upon any supposition 
of zoological continuity, and utterly unaccounted for by what we 
have any right to call the laws of nature* 

If by the laws of nature we mean only such roaniftstations of 
power as seem ^ood to the supreme Intelligence, then there can be 
no matter for dispute. But in physical questions such terms as the 
laws of nature" have a proper reference only to second causes : 
and I ask, by what operation ofsecond causes can we account for the 
recent appearance of man? Were there no other zoological fact in 
secondary geology, I sfaould consider this, by itself, as absolutely 
subversive of the first principles of the Huttonian hypothesis. 

If the principles vindicated in Mr. Lyell's work be true, then 
there can be no great violations of continuity either in the struc- 
ture or position of our successive formations. But we know that 
there are enormous violations of geological continuity: and though 
reUlively speaking many of them may be local, of this at least we 
are certain^ that they have been produced by forces adequate to the 
' allbcts and coextensive with the phmomeiuu 

The • 
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Tlic very first step we take, we see a violation of continuity. Be- 
tween the alluvial silt, deposited by the waters now flowing off from 
the ioequaiitief of the earth, and the inaflses of dUavial gravel scat- 
tered over so many parts of its surface, we can seldom em>luh anT 
fli»pearaiice of coDtmuity, or give any intelligible proof of their' 
Corr>nion origin. I am not ^ofng now to plunge into thi? long; de- 
bated question ; i)ut I may remind you of the enormous waterworn 
blocks (derived from the primary chains to the north of the Baltic 
Sea), which h'e scattered over the great European plain, extending 
from thp eastern states of Holland to the Steppes of central Russia. 
Where are the inclined planes doim which these boulders could 
have descended ?. Where are the grooves and channels cut out by 
the rivers which once propelled thera? Where is the alluvial silt 
accumulated by the erosion of these ideal vvaters? No answer can 
be given to these questions : and to talk of river action, aided as it 
may have been by every ordinary power of nature, appears to me^ 
in a case like this, little better than a mockery of my senses. 

Hundreds of instances leading to a like conclusion (on a less., 
scale indeed, and therefore perhaps the less impressive^) may.be 
found among the pha3noinena of our island*. 

If indeed we were to admit a period of intense volcanic violence, 
and a sudden elevation of the Scandinavian chain, we might then 
Iwve a cause commensurate to the ^cts observed, and in the rush 
ciif the retiring waters we rowht explain the transport of those great, 
boulders which lie scattered over the northera plains of Europe* 
But in the speculations I am combating, all great epochs of eleva-. 
tion are systematically, and I think unfortunately, excluded. Vol- 
canic action is essentially paroxysmal ; yet Mr. Lyell will admit no 
greater paroxyiims than we ourselves have witaes«ed — no periods of 
^verish .spasmodic energy, during which the very framework of 
nature has been convulsed and torn asunder^ -The utmost move* 
ments that he allows are a slight quivering of her muscular integu*. 
nents. 

But if we have proofs of the violation of continuity among the 
most recent deposits on the earth, still more impressive are the. 
proofs as we descend in the geological series. Every observer is 
aware that we often pass, witliout any intermediate gradations, from 
systems of strata which are horizontal, to other systems which are 
lughly inclined. This is a fact independent of hypothesis ; but it is 
now almost universally admitted, that the highly inclined strata 
have undergone a movement of elevation. Using then the language 
of this liypothesis (to say the least of it a convenient mode of de- 
scribing the phsenomena) — we affirm that tiie inclined strata have 
been etevated at a time anterior to the existence .of the horiaontal 
strata which abut against them> or rest upon their edges. And if 

• The diluvial pbaenomcna of this country are so well known, that it is 
perhaps unnecessary to appeal to them : but 1 witth to refer tberieader to the 
papers of Sir James Hall (published in the Edinburgh Transactions), for some 
verv i-oinarkable proofs of the actioD of diluvial currents in the neighbour- 
hood of Edinburgh. . ' * 
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the ages of the indincd and iiorizontai strata be defined, we also 
necessarily .define the period of the elevftlMMi. 
. Tbit kind of roasomsff bat for tome yean been fiumliar to tho 
geologists of £urope. Mr. Webster endeavoured to prove that the 
Isle of Wight had been upset after the period of the London clay, 
and before that of the lacustrfnc rock marl. Every one now admits, 
(and indeed it is made the foLindation oi' one of the cliis^ifications 
of Mr. Conybeare,^ timt our carboniierous chains were elt:vated 
|»efof« tlw period of the new red aandttone. 

But the reiearchea of M. Elie de Beaomont/to which I now wish 
to direct your attention, have given a vast extension to the obaer- 
vations of a!! those '^vho had f^onc bcforp him. And before I pro- 
ceed i cannot but lament that persons, who have not perhaps com- 
prehended th6 meaning of this admirable observer, should have 
nibbled at the originality of his discoveries ; as if the very essence 
pf philosophical discoverr did not often conaist iii bringing to m 
point all the scattered lights of fbrmer obiervationa, and giving 
generalization to insulated phasnonena. 

In the first place then, by an incredible number of well conducted 
observations of his own, combined witli tiie best attested tacts re- 
corded by other observers, he has proved, on the principles already 
pointed out — that whole mountain chains have been elevated at one 
geological period — timt great physical regiona have partaken of the 
aanie nsovement at the same time-^nd that these paroxyanie of 
elevatory force have come into action at many succesaive periods. 
Distinguished as are his merits, ho so far claims not an undivided 
honour. But in the next great step of generalu&ation he reaches a 
positiou wliere he stands entirely by lumself. 

Step by step we had been advancing towards the conclusion— • 
Hhat different monntain chains had been elevated at several diatinM 
Illogical periods : and by a long series of independent observa- 
tions, Humboldt, Von Buch, and other great physical geographers, 
had proved — that the mountain chains of Europe nii<^ht be separated 
into three or four distinct systems ; distinguished from each other, 
if I may so express myself, by a particular pliysiognom^, and, above 
all, by the dtlierent Mglea made by the bearbgs of their component 
formationa with any assumed mendiam AH the aubordinate paru 
of any one sjratem were shown to be parallel ; while the different ay* 
stems were mclined at various angles to each other. 

By an unlooked-for and most felicitous generalization, M. Elie 
de Beaumont has now proved that these two great classes of facts 
are commensurate to each other; and tiiat each of these great 
systems of mbaiitam chains, taarked on the map of Europe by given 
l^uallel lines of direction, has also a given period of elevation, Umtt« 
ed and defined by direct geological observation* The atept by which 
he reaches this noble generalization are so clear and convincing, 
as to be little short of physical demonstration. It forms nn epoch 
in the history of our science ; and I am using no terms of exaggera- 
tion when I say, that in reading tlie adiuirable researches of Ai. de 
Qeauittont I appeared to myself, page after page, to be acquiring a 

new 
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mtm goologtad Mmey and a new facQlty of induction : and I cannot 
expres my feelings of regret» that daring my lecent visit, to the' 
Bastera Alpa 1 £a not poeteM this grand icey to the mysteites of 

Nature. 

I am aware how impossible it is in a few words to give any clear 
notion of a vi>luaie of condensed original re^arches. Dropping 
all minor detail*, I majt however, SakcR your indulgence while 
I point out the author's manner of induction in fi»nr great syscema 
ni European chains : not indeed in the wish of quenching the curi- 
osity of those who have not studied this question, but rather in the 
hope of urging them to seek the fountain of original inforraation. 

1. The hiist system includes the higher elevations, in t'astern 
France^ of the Cute d Or and Mont i'llas, and a portion of the Jura 
chi^. It may be traced .toward* the vaUey of we Rhine, where it 
is suddenly cut off; but it reappears in the diain of the Eragebiree^ 
between Bohemia and Saxony. It never rises into mountains of the 
first order, but is marked throughout (as may be seen on a good 
physical map) by many longitudinal ridges and farrows, ranging 
nearly jiaraliel (o each other in a direction about north-east and south- 
west. 60 far the statement is only an enumeratiou of certain con- 
noDted fiieta ia physical geography. But it ia followed by a coordi- 
nate series of g^logical phaenomena. 

A number of formations, including in the ascending order the 
whole oolitic series, enter here and there into tbe composition of 
the geograpiiical system above described ; and, without exception, 
wherever the^ appear all are in turn elevated, broken, or contorted; 
ye^ in their lines of range they preserve a paralieii^^m to the general 
direction of the ridges. On the contraiy* wherever rocka ofan age 
not older than that of thegree;i«eand or chalk, appear in the vicinity 
of any portion of this system, they are either found at a dead level 
and expanded from the neighbouring mountains into horizontal 
planes, like the sea at the base of a lofty clitt ; 01 if, since their first 
deposit, they have undergone any great uiovenieiit, it is sliown to 
have no relation to the bearing of the older ridges, and to have been 
produced at a later period* 

From all these combined facts follow ilit ee important conse« 
quences. 1st, That the whole system of parallel ridpes, from one 
end to the other, was elevated at the same period of time, after the 
development of tlie oolitic series, and betore the deposition of the 
green-sand and chalk. 2ndiy, That the action of elevation was 
violent and of short continuance^ for the inclined strata are shattered 
and contorted ; and between them and the horisontal strata there 
is no intermediate gradation of deposits. Srdly, That the period of 
elevation was followed by an immediate change in many of the 
forms of organic life. 

2. The next great system includes the whole chain of ihe Py- 
renees — the Northern Apennines — the calcareous chains to the 
north-east of the Adriatic-->nearly the whole Carpathian cbain'^ 
and a great series of inequalities, continued from that chain through 
the Harta roountaini to the plains of Northern Germany, Through 
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the whole of these vast reglong the principal inequalities ruffe 
nearly |>ar8llel to each other, and have a mean bearing about west- 

nortli-west and east-south-east. So far again thestatemcnt is purely 
geographical, and its truth is seen at once in glancing over any good 
physical map of Europe ; and will be still more clearly comprehend- 
ed, by coiuparing some of the principal ranges of colour on Von 
Buch 8 great geological map with the bearine of the Pyrenees. But 
it is followed by a series of co-extensive gemo^cal phaenomena. 

Through all parts of this great system, formations of the age of the 
green-sand and chalk havL' had rd enormous development, and with- 
out exception, their strata are ruptured and contorted, and often lifted 
up to the very pinnacles of the mountainn. But on the contrary, 
wherever any tertiary formations approach the confines of this system, 
they are Stated to be either in a position almost as horizontal as the 
surface of the waters in which they were deposited ; or if they have, 
been moved at all, it is by forces uninfluenced by the parallels of the 
older chains. And the same three conclusions, with a mere difference 
of dates, follow here as in the former case. All the great jiarallel 
ridges and chains of this second system must have been suddenly and 
violently elevated, and at a period of time between the deposition of 
the chalk and the commencement of the tertiary ^ups ; and the cor* 
responding change in organic types in this instance, still more 
striking than in the former. 

3. The third sy«;tem embraces a grent number of parallel inequEi- 
lities, bearing about north-north-east and west south-west, and in- 
cludes the whole Western Alps, from the neigliljourhood of Marseilles 
to the volcanic ridges near the foot of the Lake uf Constance. And 
by an hypothetical, but I think probable extenuon, it also takes in the 
whole of the great Scandinavian chain. 

I cannot enter on the elaborate and satisfactory details by winch 

it is proved — thai rdl these ofreat parallel inequalities in the region of 
the Westirn Alps had their orii^in atLtr the teitiarv vioiasse, a deposit 
partaking of all the elevatiuiis and coatoiliuns ol ihc older strata — • 
that the elevatory movements were sudden and violent, and com- 
menced at a time when tribes of mammalia (the remains of which 
in England are hardly ever found except in the superficial gravel) 
flourished in many parts of Europe—that these movements were im- 
mediately succeeded by great horizontal deposits of old diluvial gravel 
at the base of the Western Alps ; and probably also by that vast olT- 
Bhot of Scandinavian rocks which lie scattered over the northern 
plains of Germany. 

4. The fourth system embraces many great parallel ridges having 
a range about east-north-east and west-sottth*we8t, and includes 
several considerable chains in Provence, and nearly the whole chain 
of the Eastern Alps — from the great flexure in the region of Mont 
Blanc to the Alps of the states of Austria. 

It would be impossible to follow the author through details occupy- 
ing a large portion of his volume. I may however state, that he proves 
the formations of the Eastern and Western Alps not to pass into each 
other by any flexure of the strata coinciding with the bend of the 

whole 
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whole chain; but to meet at an angle marked by a great double system 
of breaks and fissures, one passing in the direction ul the eastern, 
and the other of the western portions of the chain. He further proves, 
timl the system of fissuren m the line of the Eastern Alps is more 
recent than the other systen) — that in the prolongation of this line 
towards the west, the old diluvial gravel h«i undergone movements 
of elevation — and that these movements have been propagated to thfe 
lacustrine and volcanic regions of Auvergne, 

On a review of the whole evidence, I think he has demonstrated, 
that there are two distinct deposits of diluvial gravel near a purtiun 
of the Western Alps — that the colossal mass of Mont Blanc^ and at 
least a considerable portion of the Eastern Alps, were elevated after 
the deposit of the older diluvium — and that the n^wer diluvium ( in- 
cluding all those enormous cr}'stallino erratic blocks f^o nrlmirably 
described by Saussure) rolled off from the regions of the higher Alps^ 
during this last period of their elevation. 

There are six other supposed periods of elevation briefly considered 
- in -the researches of M. Elie de Beaumont, each marked by distinct 
geographical features: but I will not now detain you with their enu- 
meration. If the generalizations to which I have pointed be troe» 
and, as far as I comprehend thera, they seem to be based on an im- 
moveable mass of evidence, we must then conclude that there have 
been in the history of the earth long periods of comparative repose, 
during which the sedimentary deposits went on in regular continuity, 
and comparatively short periods of violence and revolution, during 
which that continuity was broken. And if we admit that' the higher 
regions of the globe have been raised from the sea by any modifica- 
tion of volcanic force, we must then also admit that there have been 
several successive periods of extraorrhnnry volcanic energy. 

How we are to escape from this conclusion I am unable to com- 
prehend, unless we shut oul the evidence of our senses. Of volcanic 
powers we know nothing, except during the irregular periods of their 
activity — and returning periods of intense activity, after long ages of 
comparative repose, may be among the enduring principles in the me- 
chanism of Tiature. I do not throw this out as even a probable hypo- 
thesis; but it is, at least, a? probable jus any other hypothesis un- 
founded on the evidence of geological phajnomena. 

That the system of M. Elie de Beaumont is directly opposed to a 
fiindamental principle, vindicated by Mr. Lyell, cannot admit of 
doubt And 1 have decided to the best of my judgement, in favour 
of the former author, because his conclusions are not baae^ upon any 
a priori reasoning, but on the evidence of facts j and also, because, in 
part, they are in accordance with my own observations*. 

♦ For example ; the vertical poution of the green-sand and chalk on the 
eastern flank of the Uartz mountains, and the horizontal position of the same for- 
midoitt on the flanks of the Erzgebirge, were remarked hj Mr. Murchiaoti and 
rnyself in tlie summer of 1829. During the same tour we had repeated proofs of 
the recent elevation of the chaia of the Eastern Alps; of the hiffh elevation of the 
green-sand series in the calcareous clwin to the nortfi-cest of Ineste ; and of the 
horizontaUty of the tertiary deposits of Styria. All these facts (of which we did 
not nt the time oomprelieiul Um whols importance) harmonise with the syitein of 
31, de lieaumunt. 

Let 
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Let me not^ however, be misuaderstood. I have been offerin|^ no 
general criticism of. Mr. Lyell's work : i faftve merely been argmng 
gainst the extenaion oC one hypothetical prmciiile (iin in|MrlMil 

one indeed in the interpretatioii of geological phaenomena) on which 
we differ in opinion. Nineteen twentieths of his work renMun mi* 

touched by these remarks. His excellent and ori^innl historic narra- 
tive — hii> dignihed philosophic views and clear descriptions— hi.s nd- 
mirable account of the effects brought about by the great causes, 
ivhether ai|ueuus or igneous^ now acting on the crust oif the globe, 
eontribote lo make his vdume» in the highest degree, both popular 
and instructive and I cannot but express a wish, that, in the future 
^itions of his work, the ayalem of " geological dynamici" may be 
stripped of pvpn the semblance of bvpothetical assumption : and that 
having first ascertained by a mere appeal to facts, what the powers 
of nature now are (and 1 know no one more competent to the 
task), he will then proceed to apply them to the solution of the 
Ml problema of geology. This arrangeiaeitt mMild not only be the 
Mflst mir and kgtcal, but would take away that ooiitroversial cha- 
lacter* by wfaieht in my opinion^ Rome pages of hb present volume are 
disfigured; and would, in the end, ^ive bim incomparablv the best 
chance, either of limiting or extending his own principles, as might 
seem good during the advances of our science. What he has written 
with so much power, must inevitably produce a great impression on 
the English school of gjeology. It is on Uiis account, and not with any 
•pint oliuifriendly criticism, that I bs?e discussed, at greater length 
than I first intended, the points on which we differ; and I am only 
anxious, that a work abounding in <!0 manv admirable details;, should 
hereafter appear, as far as any human production can do, without a 
blemish in the enunciation of a single principle. 
. Greatly as I admit e the generalizations oi M. de Beaumont, they 
have, I think, been ah«ady pushed too far. We nay follow them as 
our guides, but they must never take the place of direct observatioBs. 
It is only through limited regions of the earth thatwe shall perhaps he 
over able to make out the true parallels of contemporaneous elevation. 
Distant continents may have independent parallel systems of eleva- 
tion. In several mountain chains ( for example, in the Eastern Alps) we 
have direct proof, that tiie forces oi elevation have acted on the same 
line at successive epochs ; and in our ishind, there have beeii move- 
ments of elevation at different epochs, yet on liaea which are parallel; 
Lastly, lines of elevation (like the existing lines of modern volcanic 
vent> may, in their prolongation, have deflec'ted far from their tirst 
direction. But I must forbear, for the discussion of these questions 
would lead me into endless details^. 

• That part of the generalizations of M. Elie de Beaumont, in which he seems 
to assume, that each great period of elevation tras followed by a great chaise in 
organic fiNms, is, perhaps, the least secure. In England, there n a great brewbe* 
twecn the grcywacke and carboniferous systems ; yet the fossils, in the c L\!careous 
groups, alternating with the greywack6, very nearly approach to those of the car- 
Soniferous limestone. There is also a great break between the carboniferous and 
magneuan limestone series of this country ; but iBbmt tuitcs of fossils very nearly 
resemble enoh other, and several species arc common to both. Again, on the 
outiikirt^i of Oic calcareous zone of the Alps, there are large groups of strata, wi^ 
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At our forfner AnniverRary I ventured to affirm, that our diluvial 
gravel was probably not the result of one, but of many succesaivc 
periods. But what I then stiited as a probable opinion, may, after the 
Essays of M. lie Beaumont^ be now advanced with all the authority of 
ettaUiihed troth : Mnd among th« amny obligations we owe to tiMi' 
accomplished observer^ I may mention the new and innCnictive vtewa 
he has given iu of the origin of the great inmies of old detritus lying 
scattered over the lower regions of the earth. We now connect the 
gravel of the plains with the elevation of the nearest system ofmoim« 
tains ; we believe that the Scandinavian boulders in the North of 
Germany are of an older date than the diluvium of liie Danuiie^ and 
we can prore, that the great erratic blocks, derived from the gmnita 
of Mont Blanc, are of a more recent: origin than the old gravel ia 
Ihe tributary valleys of the Rhone. Itiat these statemetite miKtate 
against opinions, but a few years fJince held almost universally 
among us, cannot be denied. But theories of diluvial gravel, like 
all other ardent generalizations of an advancing science, must ever 
be regarded bat as ^liifting iiypothese.s to be modified by every new 
fi»t, titt at length they become accordant with all the phftnomena «f 
nature. » 

Id lietreating where we have advanced too far, there is neither cota* 
promise of diirnitv nor loss of strrnpth ; for in doing this, we partake 
but of the common fortune of every one who enters on a field of in- 
vestigation like our own. All the noble generalisations of Cuvier, 
and all the beautiful discoveries of Buckluud^ as far as they are the 
reaultt of fair iodaction, will ever remain nnabaken by the progreea ef 
diieovery. It is only to theoretical opinions that wy remartcs have 
any application. 

Different formations of ^;olid rock, however elevated and contorted, 
can never become entirelv mixed together ; and the very progress of 
degradation commonly lays bare all the elements of their structure. 
But diluvial gravel may be shot off from the flanks of a mountain 
ahain, during a period or devatiofi, and become so confounded with the 
detritas of another period, that no power on earth can separate them : 
and every subsequent movement^ whether produced by land floods <Nr 
any other similar cause, must continually tend still further to mingle 
and confound them. The study of diluvial gravel is, then, not only 
one of great interest, but of peculiar difhculty and nice discrimina- 
tion : and in |lie veiy same deposit, we may find the remains of 
aniflMds which have lived during diffcfcnt epochs in the history of tht 
«arth. 

Bearing upon this difficult question, there is, I think, one great 
negative conclusion now incontestably established — that the vast 
masset) of diluvial gravel, scattered almost over the surface of the 
earth, do not belong to one violent and transitory period. Ii wu^ ia« 
^•ed amost unwarranted conclusion, when we aesvmed the conleoi* 

fo5Ml? conforming both to the secondary antl tertiary type. "I mii^^t, however, 
in jiulioe to the author, thai hi9 observations on tb« fiha^^9 of 0^-7 
gppic fbrcni, are casually thrown oui^ her$ and thete, and da not cMUi to form 
any essential portidn of ms theorv. 
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poraneity of all the superficial gravel on the earth. We saw the 
dearest truces of diluvial action, and we had^ in our sacred histories, 
the record of a general deluge. On this doable testimony it was^ that 
we gave a unity to a nut succession of phsnomena, not one of 
which we perfectly comprehended* and under the name diluviom, 
classed them all to£(ether. 

To seek the lip^ht of physical truth by ic tsoning of this kind, is, in 
the htnguage of Bacon, to set k the living among the dead, and will 
ever end in erroneous induction. Our errors were, however, natural, 
and of the same kind which led many excellent observers of a former 
century to refer all the aecondary formations of geology to the Noachian 
deluge. Having been myself a believer, and, to the best of my powert 
a propagator of what I now regard as n philosophic heresy, nrul l aving 
more than once been quoted tor opinions I do not now maintain, 1 
think it right, as one of my last acts before I quit this Chair, thus 
publicly to read my recantation. 

We ought, indeed, to have paused before we first adopted the dilu« 
vian theory, and referred all our old superficial gravel to the action 
of the Mosaic flood. For of man, and the works of his hands, we 
have not vet found a single trace among the remnants of a former 
world entombed in these ancient deposits, in classing togeLliir di- 
stant unknown formations under one name ; in giving them a ssimul- 
taneous origin, and in determining their date, not by the organic re- 
mains we had discovered, but by those we expected hypoSietically 
hereafter to discover, in them ^ we have gpiven one more example 
of the passion with which the mind fastens upon general conclusions, 
and of the readiness with which it leaves the consideration of 
unconnected truths. 

Are then the facts of our science opposed to the sacred records ? 
And do we deny the reality of a historic deluge ? I utterly reject such 
an inference. Moral and physical truth may partake of a common 
essence, but as far as we are concerned, their foundations are inde* 
pendent, and have not one common element. And in the narrations 
of a great fatal c;itnstrophe, handed down to us, not in our sacred 
books only, but in the traditions of all nations, there is not a word to 
justify us in looking to any mere physical monuments as the inteUtgi- 
ole records of tliat event : such monoments, at least, have not yet 
been found, and it is not perhaps intended that they ever should- be 
found. If, however, we should hereafter discover the skeletons of an- 
cient tribes, and the works of ancient art buried in the superficial de- 
tritus of any large region of the earth ; then, and not till then, we may 
speculate about their stature and their manners and their numbers, 
as we now speculate among the disinterred ruin:> ul an ancient city. 

We might, I think, rest content with such a general answer as 
this. But we may advance one step further — History is a con* 
tinned record of passions and events unconnected with the enduring 
laws of mere material agents — The progress of physical induction, 
on the contrary, leads us on to discoveries, of which the mere light 
of history would not indicate a single trace. But the facts re- 
corded in history may sometimes^ without cuniounding the nature 

of 
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of moral and phyncal troth, be brought into a general accordance 

with the known phenomena of nature : and such general accordance 

I affirm there is between our historical traditions and the phaenomenn of 
geology. Both tell us in a language easily understood, though written 
in far different characters, that man is a recent sojourner on the sur- 
face of the earth. Again, though we have not yet found the certain 
traces of any great diluvian catastrophe which we can affirm to be 
within the human period , we have, at least, shown, that paroxysms of 
internal energy, accompanied by the elevation of mountain chainSf and 
followed by mighty waves desolating whole regions of the earth, were 
a part of the mechanism of nature. And what has happened, again 
and again, from the most ancient, up to the most modern periods in 
the natural higtory of the earth, may have happened once during the 
few thousand years that man has been living on its surface. We ha?e, 
therefore, taken away all anterior incredibility from the fact of a 
recent deluge; and we have prepared the mind, doubting about the 
truth of thinn-"? of which it knows not cither the origin or the end> for 
the adoption of this fact on the weight of historic testimony. 

If^ Gentlemen, I believed that the imagination, the feelings, the 
highlest capacities of our nature, and the active intellectual powers 
bearing upon the business of life, were blunted or impaired hy the 
study of our science, I should then regard it as little better than a 
moral sepulchre, in which, like the strong man, we were burying our- 
selves and those around us, in ruins of our own creating. But I believe 
too hrmly in the immutable attributes of that iieing, in whom all 
truth, of whatever kind, finds its oroper resting pla^, to think that 
the principles of physical and moral truth can ever be in lasting col- 
lision. And as all the branches of physical science are but different 
modifications of a few simple laws, and are bound together by the 
intervention of common objects and common principles 3 so also, 
there are links (less visible, indeed, but not less real) by which they 
are also bound to the most elevated moral speculations. 

At every step we take in physics, we show a capacity and an a]^e- 
tency for abstract general truth ; and in describing material things, 
we speak of them, not as accklents, but as phsenomena under the 
government'of laws. The very language we use (and it is hardly ]5os- 
siblc for us to explain our meaning by any other), is the hinguage in 
which wc (K scribe the operations of intelligence and power. And 
hence we admit, by the very constitution of our intellectual nature, 
and even in spite of ourselves, an atama mundi pervading all space, 
existing in all times, and under all conditions of being. 

But we do not stop here ; for the moment we pa.ss on to that por- 
tion of matter, which is sub*?ervient to the functions of life, we there 
find all the phaenomena of organization : and in all those beings the 
functions of which we comprehend, we see traces of structure in many 
parts as mechanical as the works of our own hands, and, so for, diifer- 
from them only in complexity and perfection; and we see all 
this subservient to an end, and that end accomplished. ' Hence, we 
are compelled -to regard the anima mundi no longer as-a uniform and 
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quiescent intelligencei but as an active and anticipating intelligence : 
and it is from this first principle of final causes, that we start with that 
grand and cumulative argument^ derived from all the complex fiinc« 
lions of organic nature. 

Geology leocb a great and unexpected aid to the doctrine of final 
causes $ for it has not merely add^l to the cumnlative argument, I17 
the supply of new and striking instances, of mechanical structure ad? 
justed to a purpose and that purpose accomplished j but it has also 
proved lhat the same pervading active principle, manifesting its power 
in our times, has also manifested its power in times long anterior to 
the records of our existence. 

' But after all, some men seeing nothing but uaiformlty and con* 
tihuity in the works of nature, have still contended (>ith- what 1 think 
a mistaken zeal for the honour of sacred truth), tnat the argument 

from final causes proves nothing more than a quiescent intelligence. 
I feel not the force of this objection. In p^eolog^y, however, we can 
meet it by another direct argument; tut we ncji only find in our for- 
mations organs meciianicaliy constructed — but at different epochs in 
the history of the earth we have great changes of external conditions* 
and corresponding changes of oiganic structure ; and all this without 
the shadow of a proof that one system of tilings graduates into« or if 
the necessary and efficient cause of, the other. Yet in all these In- 
stances ot change, the organs, as far as we can comprehend iheir \isc, 
are exactly those which were best suited to the functions of ilie being. 
Hence we not only show intelligence contriving means adapted lo 
an end, but at successive times and periods contriving a dhange of 
UMchanism adapted to a change in external conditions. If this be not 
the operation of a prospective and actire intelligence, wbete are wu 
to look for it > 

Our science is then connected with the loftiest of moral specula- 
tions ; and \ know no topic more fitting to the last sentiments I 
wish to utter from tliis Chair. 

' 'Inhere is one way, and one way only, in which the hi^er inteUaa* 
tual poweta may be cramped by the pursuit of natural truth, and that 
is by a too exclusive devotion to it. In the pursuit of any subject, 
however lofty, a man may become narrow-minded, and in a condition 
little better than that of moral servitude : but on this score we have 
not much to fear. Every department of science offers its spoils for 
our de<H>ration'5 we are carried into regions where we contemplate 
tbe most gkmous workmanship of Nature, and where Ihe dullestanuh 
gination become^ excited ; we are forced to travel through distant 
htnds, and become familiar with the complexions, and the feelings, 
and the characters of mankind under every form of social life } and in 
doing this, if we be not most indocile learners^ we must bear away 
lessons of kindness, and forbearance, and freedom of tliought, along 
with the appropriate knowledge of our own vooation f and aU this 
we' can carry with uB into the business of life. These, Geottema** 
are the high qualities which ouffht to fimn the oraameat of this So* 
ciety ; and T am certain that I nave seen their constant exercise in 
Ihe intercourse and (he discussions of this roomi where n^ulual good- 
will. 
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will, frankness^ aiid tbc iove Qt truth,, are tbe only dominant «eQti- 

My own connexion with this Society during the two yeaib 1 have 
Imd the honour to preside over its eoancUn, hat. been to me a soiiree 

of continued and heartfeU pleasure : and it would be with pain inde- 
scribable that I should now quit this Chair and bid you farewell, did 
I not think that I should very ofteo tDeet the same friends, and partake 
in the same discussions. 

Every man, whatever be his station, has a small circle of duties 
which are paramount to all others : but after these are performed, 
each powers as are given me shall ever be willingly devoted to yonr 
•ervtee. I do not mean this for empty boasting ; that language would 
ill become me at any time, and least of all when I am leaving tliis 
Chair and descending into yonr ranks. Mine has been indeed but an 
interrupted service j but I resign it to one of whose powers you have 
had long experience, who can give them to you undivided, and whose 
hands are in no respect less ready than my own. 



XLVIII. liilelUgence and Miscellaneous Articles. 

ON TU£ HARDNESS OF COPPER SLAG AS A MATERIAL FOR 

ROADS. BY B. BEVAN, ESQ. 

To Richard Taylor, F,LJi. F,G.S. SfC. 
Dear Sir, 

I HAVE availed myself of the first opportunity since my return 
flrom London^ lo try the hardness of the copper slag you put into 
my hands for that purpose^ I find it the hardest material for roads 

I have yet met with, the number expressing its strength, conform- 
able to the List in page 164- of your last Number, is SS-l, which is 
quite double the highest number in the said list. The specific gravity 
1 find 4*32, which is nearly double tliat ot the ordinary materials used 
for roads. Should the substance be all of equal hardness withtlM 
specimen I have tried, and not subject to decomposition upon ex. 
posure to the atmosphere, and the price prove moderate, it may be 
considered one of the most valuable artides for roads of great traf- 
fic and heavy loads. 

By comparing its strength with Jlint, it will J>e found to possess 
eevsji times the resistance of that article. 
^ - • I am, Dear Sir, .your« very truly; 

Leighton, Mardi tK, 1831. . B.BsyAlb 

* [1%6 8pedm«« of copper slag was rtecivcd from Mr, H. Ftsher tut M«wgate- 
fitreet, Mrhose laudable endeavours to procure it to be used for the carriage>way 
of Blackfnars Bridge have not met with the attention they deserve from the 
Qommou Council of London, or the Committee of General Purpoae^. Ii is 
mvifih to b6 regratled that the Corporation is about to re- pave the Bridge, and 
thus to renew a cause of constant distreis and injury to the horses which are 
drawine heavy weights over it, the attempts to keep up a Macadamized road 
lunlbelUltd. Tlw Irilw^ however, is without doubt to lie &ttrfl>uted to the tno 
of #<i improper material,— the rolled flint of tlie Lon^m gravel,— which is reduced 
to powdnr by the first pressure to which it i« subjected* Uow xrcotly inferior 
« OMlorial lllfit i« Ibr thU purpoee, plainly appton mm the rmdb obtainefl by 
Nr. Bev«ii»— B. T.] 

LfiCTUaiS 



Digitized by Google 



919 MeUorological Observatiomfur February 19S1* 



LECTUR£i> OiJ tiiiOLUtiV. ' 

Mr. John Phillips, F.G.S., Author of lUattrations of the Geo* 
logy of Yorkshire, and of several papers on Geology in the Phil. 
Mag. and Annals, will deliver a Course of Lectures on Geology, at 
the University of London, during the months of April and May. 

NB1V SCIENTIFIC BOOKS. 

Ju8t published. 

The Utility of the Knowledge of Nature considered ; with re- 
ference to tlie introduction of Instruction in the Physical Sciences, 
into the General Education of Youth : comprising, wuh many addi- 
tions, the details of a I*ublic Lecture on that subject, delivered at 
Hazel wood School, near Biriuiugliam, October 26th, 1830. By 
E. W. Brayley, Jon. A.L.S., Lecturer on Natural Philosophy and 
Katural History ; Teacher of the Physical Sciences in the Schods 
of Hazelwood and Bruce Castle. 8vo. 



LUNAIl OCCULTATIONS. 
Occnltations of Pfnnrts and fixed Stars 6 1/ the Moon, m April 1831. 
Computed for G i ccnicich , bij Thomas HjeNDEBSOM, £sq. , and 

arcuiaied by the ^■Jstronomical Society. 
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METJLOKOLOGICAL OBSERVATIONS FOR IKIMajARY 1831. , 

Gosport: — Numerical Results for the Muu^h. 

B&rom. Max. 30-431. Feb. 23. Wind W.— Min. Feb. 1. Wind S.W. 

Range of die mercoiy 1<S97* 

Mean barometrical pressure for tlic month », 29*913 

Spaces described by the rising and falling of the mercury , 6*140 

Cu'eatest variation iii J-k hours 0*644. — Number of changes 18. 
Tlierm. Max. 60». Feb. 9. ^md S.W.->Min.31o.Feb.6. WindN.W. 
Range S9<'.— Mean temp, of exter. air 44<>'70. For 29 days with Gin;:::; 4224 
Max* var.]o£4bours IB^'OO.— Mean temp, of spring-water at8A.M. 48*6d 

De Luc's Whalebone Hi/grometer. 

Greatest humidity of the atmosphere, in the evening of the 24th ... 98* 

Greatest dryness of the atmosphere, in the afternoon of the ^di... M 

Range of the index 40 

Mean at 2 P.M. 7^-6.-;-Mean at 8 A.M. 79° 7 — Mean at 8 P.M. 80-3 

<— - of three observatiouti each day at 8, ^ and 8 o*dock 77'^ 

Evaporation for the month 1*15 inch. 

Rain in the pluviameter near the giDiind.9!40 inches. 

Plaiting wmds» N.W. and 
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Meteorological Obseivations for Febrmrj^ 183 !• 819 

Snmmary ^ the Weather* 

A dear sky, 3} ; fine, with various modificatiohs of clouds, 1 1 ; an overcast 
sky without rain, 7i$ foggy* i; rain, hail and snow, 5^.— Total ^ dayi. 

Clouds* 

Cin us. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cunmlostr. Nimbus. 
12 6 S6 1 14 12 jgO 

Scale of the prevailing Winds, 
N. N.E. E. S.B. S. S.W: W. N.W. Days. 
U.l 0 31 3 7 4 8 $» 

General Observations. — This month was generally showery, with OCCI^ 
sional gale? of wind, and mild for the season, except the first five days. 

On the 1st instant, there were frequent fails of granuious snow mixed 
with hail in the day^and three inches in depth fell in the night. The following 
was also a snowy day, and the flakes were very large, loose, and moist, 
amounting to three inches in depth. Beyond York the snow about the 
same time is said to have drifted in the roads above twenty feet in depth. 
Tlie maximum temperature of the external air for the twenty-four hours 
occitrrcd in the night of the 3rd, and nearly all the snow disappeared here 
by the following morning. On the 9th, after a Aw Iiowery and windy 
days, the thermometer in the shade rose to the unusual height of sixty de- 
grees, when the heat seemed to descend to the earth from passing beds of 
beautiful cirrocumulus clouds; and in the course of the afternoon rudi- 
ments of thunder clouds passed over. In the afternoon of the 20th a fine 
rainbow appeared several minutes in a passing ii'unbus^ with two small con- 
centric ones of the same colours, but fainter, and a complementary bow 
above them. In the evening a bright yellow corona round the moon was 
circumscribed by small well defined rings of green and red. 

The atmospheric and meteoric phccnomena that have come within our 
observations this month, are two solar and three lunar halos, one rainbow 
and seven gales of wind, or days on which they have prevmled, namely, 
one from the North-east, two from the South*west, two from the West, 
and two from the North-west. 



£oiMfofi.^February 1. Heavy fall of snow in the morning : clear and fine 
at night. 2. Fine in thr morning: sleet. 3. Frosty : fog: heavy rnin at 
night. 4. Rain. 5. Cloudy and cold. 6. Fine in the morning : sleet. 
7. Fine. 8. Rain. 9— 12. Fine. 13. Rain. 14. Overcast. 15. Foggy 
in the morning : very line. 16. Fine. 1 7. Showery : fine. 18. Fine. 
19. Cloudy ; rain at nitiht, 20, 21. Fine, but cold. 22. Drizzly. 23. Fine. 
S4. Showery. 25. Cloudy: fine. 26. Stormy and wet: fine at night. 
S7. Rain. 28. Fine. 

PM»»ie».— February 1. Fair: hail and snow showers. 8. Hail and snow 
lowers. 3. Rain, 4. Showers: fair. 5. Clear. 6. Fair: rain. 7. Fair: 
misty. 8. Rain. 9. Misty: fair. lO. Fair. 1 1, 12. Misty: rain. 1 1. Fair : 
rain. 1 4. Misty. 15, 16. Fair : rain. 17. Fair. 18. Clear. ly. i air. 
SO. Rain : fair. 21. Fair : mist^. 8S. Rain : fair. 93, 34. Fair. 85. Fair : 
fain. 96. Rain. 97. Rain ; fSur. 98. Fair. 

2fojf on. — February 1. Stormy, with prodigious fall of snow. 2. Fine: 
Hnow at night, s. Fine. 4. Rain : snow p.m. and a stormy night. 5. Snow, 
and stormy. 6. Fine : snow p.m. 7. Fine. 8—10. Cloudy. 11,19. Fine. 
18—15. Cloudy. 1 6. Fine : rain early a.m. 1 7. Cloudy: rain early a.m. 
18, 19. Fine. 20. Cloudy : rain early a.m. l Fine. 22. Rain. 23. Fine. 
94. Cloudy. 95, 96. Cloudy: rain early a4«. 27. Rain. 28. Fine. 

Metetmh 
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XLIX. On tJie Impediments to the Study of Natural History { 
illusiyaltd bij a Reference to cerium technical and incidental 
Obscurities^ in the Arrangement of the dimmal Family of 
Lepidoptertm ImectSy by varum celehrdud Naturalists* 
A Correspondent. 

T^HE experienced naturalist will probably look upon the 
following observations as an unjustifiable intrusion on the 
columns of a purely scientific journal. But wl)en it is consi- 
dered that even Natural History itself, in its more extended 
sense, is viewed by the generality of the world, rather as a re- 
hantioii from severer pursuits, than as a serious study requir- 
ing all the acumen of an energetic mind, — some allowance will, 
it IS hoped, be made for a few suggesti6ns» having for their 
object the promotion of a delightfid branch of science, which, 
to use the words of an intmligent writer, runs great risk 
^* under the. present unaccountable thirst for innovation, dis- 
played by revolutionary zoologists'' of replunging systematic 
zoology into its former state of barbarism," and thus effec- 
tually excluding all but the most experienced of the superior 
class of an initiated few. 

It is from no wish to disparage the valuable labours of 
authors who have devoted their whole time and attention to 
the perfection of science, that I venture upon the tender 
ground of commenting on the almost insurmountable obstacles 
thrown in the pathway of him who, devoting the few leisure 
hours he is able to deduct firom the more imperative claims 
of life^ would familiarize himself with a study from which 
he must, under existing circumstances, be in great measure 
absolutely debarred. I am fully aware of the necessity d 
nomenclatures and preliminary steps in the ladder to learning; 
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but I would wish to see that nomenclature made correct and 
applicable, and from its perspicuity and practicability ren- 
dered available to a far larger portion of an inquiring world 
than it now is ; and, above all, untainted with the blighting 
influence of party feeling, which, although naturally and in- 
variably identifying its pernicious spirit with the intrigues of 
politicians and controversialists, ought to find little encourage- 
ment in the mild and peaceful walks of Natural History. But 
unfortunately, even in diein this unsociable intruder finds its 
way; and angry discussions on the comparative merits of na- 
taral and aitincisl systems have not only stood finremost in 
the warfare^ but done their best to mystify points whidi under 
temperate and judicious management might have been ren- 
dered far more clear^ intelligible, and satisfactory. 

On the wide arena of these disputes it is not my intention 
now to enter. But notwithstanding the high authority <tf one 
of these contending partisans, I can by no means acquiesce 
in an assertion that the latter of these systems (the artificial) 
is " trivial and contemptible, in comparison with the smallest 
glimpse of the other.** So far, in my humble opinion, from 
this being the truth, I consider an artificial system, under 
judicious management, to be of the highest importance; not 
merely on the ground of intrinsic merits, but as a stepping- 
stone to the more extended views of the power, the goodness, 
and wisdom of Providence. If an artificial system confines 
our knowledge to an acquaintance with individuals,— 4et it be 
fecoUected, uat in proportion as our intimacy with individuab 
is enlarged and cemented, in ^t prooortion shall we be led 
to form just ideas of the societies in which those individuals 
live^ and the circles in which they move ; thus ascending from 
particulars to those general truthsy in which our knowledge 
may revel without restraint, approximating to, and compre- 
hending the views of the Omnipotent Being who devised the 
original plan of creation. 

My own opinion is, that the opponents in this incipient war- 
fare forget, or do not take it sufficiently into consideration, 
that their respective systems have not of necessity an absolute 
connection ; that they are essentially different in some very 
important point*;; and only produce mischief when they are 
indiscreetly bi ought into collision. Certainly, if either could 
be so far improvM or purified as to supersede the other in all 
its theoretical and practical views, there can be no questtfln 
diat it ought to be adopted, to the entire otdusimi of a rival 
less applicable to tiie necessities of the case; but until that 
evmit, most devoutiy to be wished for, does occur, let each 
be valued on its own respective merits and utility; and it will 

not 
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not surely be denied that any sy stein, however unnatural, 
however fanciful, arbitrary, or artiiicial it may be, provided 
it enables an unassisted and uninstructed inquirer to arrange 
and class and name in conlbrniity with certain rules, any speci- 
men he mQ,y happen to meet with, — confers no trivial boon on 
the sdentinc world; and were I inclined to probe this part of 
the subject very deeply, I think it would be found that in 
some departmentfly at least, of science, an artificial arrangement 
has an advantage over a natural system, for these reascms : 

1st That the very term Natural arrangement implies a pre- 
vious and thorough knowledge of the very subject with wnich 
the inquirer is desirous of acquainting himself. 

2dly. That the very term Artificial arrangement implies a cer- 
tain latitude in the adoption of certain means to definite ends. 
That this is a correct view of the case, the remarks of one of 
our greatest supporters of natural to the exclusion of artificial 
systems will tend to prove. " An artificial system (says Mr. 
MacLeay)* depends solely on observation, and may be said 
even to require the exercise of no other faculty than that of 
vision, having no other merit than the readi?iess and Jacility 
with which it may enable an object to be named; whereas 
the discovery of a natural system, beinc the work of an all- 
wise^ all-powerfttl Deit^f, can only be hoped for from a cau- 
tious process of inductive and analogical reasoning applied to 
tacts gathered from observation/* The former," he observes^ 

is u€ miserable resource of the feeble mind of man." But 
surely in making so severe a remark he oucht injustice to have 
added, that, as the latter is the plan of the creation itself, it 
required the ken of Omnipotence itself to fathom and apply 
it, and must assuredly operate as no small impediment in the 
way of those whose cause I am now pleading. — For one more 
instance of the dilliculties he will have to encounter, let an in- 
quirer be referred to the new natural system, known by the 
name of the quinary^ which this eminent naturalist claims as 
his own; the bases of which are: 1. That all natural gruups, 
whether kingdoms or any subdivision of them, return into 
themselves ; — a distribution which is expressed by a diagram 
of five circles impinging on each other, forming, if I may so 

• Hor<B Entom. Pref. xii., xiii. 

j- Is it not a fallacy to say, that a Natural system is the work of the 
Deity, whereas an Artificial one is only the work of man ? The appellation 
Natural Syitem»if used synonymouslj with the Pltn of Creation ittelC ii 
indeed the work of the Deity ; but when employed to designate any at- 
tempt to unravel that plan by fallible raortali, it ii evident that in rMlitjr 
l^uit« « di0erent thing is implied.— Edit. 

2T2 express 
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express myself, one uniUn^ pentagonal circle. Sadly, Each of 
these contributory circles is formed precisely of five groups ; 
each of which is again resolvable into five other smaller 
groups ; and so on, to more minute and almost indefinite sub- 
divisions, flrdly, That proximate circles, or larger groups* 
are connected bv the intervention of still lesser osculating 
groups: and» 4thly, That there are relations of analogy be- 
tween the corresponding points of contiguous circles. — Of the 
truth or error included in these mysterious circles I withhold 
the expression of opinion. But 1 cannot but think that the 
aspirant encountering them on the threshold, deserves super- 
human praise if he lias the courage to persevere, at the ha- 
zard of exposing himself to the Tate anticipated by Linnaeus, — 
of overtuniing the commodious and well-covered house of an 
artificial system, in order to build another in its place, the roof 
of which he may be incompetent to complete. 

As a practical illustration of the comparative merits of these 
systems, let two travellers be supposed landing on a newly 
ffiscovered island, abounding in rare and curious suljects of 
natural history; die one depending entirely on his knowledge 
of a natural system, the other altogether ignorant of the deeper 
lore of science, but possessed of a set of applicable rules, 
founded on a system purely artificial. I suspect, that while 
the former was buried in the endless and too often hopeless 
task of drawing conclusions from comparing a lepidopterous 
insect, for instance, under its trifold existence of larva, pupa, 
and imago, observing with unwearied attention and devotion 
of time its habits, propensities, and modes of life; his less 
gifted companion would, by a simple adherence to his me- 
chanical nornenclaLure, have collected and arranged his spe- 
cimens satisfactorily, and without difficulty to himself assigned 
class, order and genus, lo each individual insect he had cap- 
tured ; thus preparing an ample store of interesting contribu- 
tbns for the cabinets of those more compet«it to appreciate 
their value. 

I would in the next place briefly touch upon the impedi- 
ments arising from the rapidly increasing attachment to ex- 
cessive analysis. There was a time when a simple and intel- 
ligible division into class, order, genus and species, was deemed 
amply sufficient for all practical purposes; but those happy 
days have long gone by, and these primary divisions can 
scarcely be traced under an overwhelming accumulation of 
minor groupings. The trisection of an order into subsections, 
families and tribes, was soon succeeded by further decimations, 
till classiiioation now irequently stands under the following 
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apj^allincr scale of primary and subordinate characters : 1 . Sub- 
order ; 2. Section; 3. Subsection; 4, Tribe; 5. isubtribe; 
6. Stirps; 7. Family; 8. Genus; 9. Subgenus. 
. Instances without end might be given of the increased di& 
ficulty arising from this attenuated refinement. Thus the 
Eurymm Phuodice^^tk butterfly doselpr connected with Pap, 
Edusa and some other well-known British species, and easily 
cognisable under the division of the Danai candidi of Linnaeus 
and the Clouded Yellows of Haworth forming part of that 
divisiouyaccording to modern refinement is referred from 
Fam. Papilionidce to the JuUform stirps of one author, to the 
subfamily Coliad(S of another, till it arrives at the subgenus 
KurymuSf where it is placed (if wc arc coi rect in construing 
another higlily distii]guished author's meaning,) as the only 
species of a strictly tyjiical character illustrating a particular 
group. Again, 1 might quote the very ian^^uage of one of 
our most scientific writers, who in desci ibiiig a species of one 
of his groups (a term in itself sufficiently indefinite) is con- 
strained to admit the force of my argument : It is the mis- 
fortune^*' he observesi of not understanding the typical struc- 
ture^ and the prmciples which regulate its variation in higher 
groups, that m defining the characters of a lesser* we can 
torm no just idea of its relative value; whether^ in shor1« we 
should consider it as a genus or a subgenus, or whether it is 
typical, aberrant^ or osculant Here it may be further re* 
marked, we find grouping within grouping the very term 
itself in its simplest sense, being sufficiently vague and inde- 
finite, calculated.to make confusion worse confounded, or, as 
Fabricius — no mean authority — obser^'ed when speaking of 
minute investigations, endangering the study itself by ** re- 
ducing it to a chaotic state." And yet the very writer whose 
words we have quoted, concludes his paragraph by calling it 
u mere lempurary evil. iSurely he iimsl have forgotten his 
previous remark on the obscurity of definitions and descrip- 
tions»— that in general they were so vague and shorty that, 
unl^ a figure was quoted to elucidate them, it became totally 
impossible to ascertain the precise species intended." A remark 
in which I.most fully concur. One other instance, and I have 
done:— -A butterfly (we believe a solitary specimen) was found 
by Dr. Ilorsfield in Java, very closely resembling thePi^iYio 
Jairus of Fabricius, difiering only in the form of the anterior 
wings ; and yet on this distinctive discrepancy, the vagueness 
of which will be noticed below, a new genns under the arbi- 
trary and unmeaning title; of Drusilla has been formed. 

I shall now proceed to make a few brief remarks on the 
vagueness of definitions, showing that notwithstanding thesq 

modern 
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modern and excessive refinements, Utile reliance can be placed 
upon them. Superficial readers may not perhaps be aware 
that most of the mtems in Entomology, are made in great 
measure to depend on a thorough knowledge of most ehbo- 
rate anatomical descriptions: **cin usque vel minimi discri« 
minb diligentissima observatio*," the essential points depiend- 
ing, as in the case of Fabricius, upon such minute parts of the 
months of insects as are not visible without a compound mi* 
croscope, and even then not without the most careiul dissec- 
tion by a skilful and accustomed hand. 

But there are multitudes of cases in which fill this skill and 
care and microscopic observation must go unrewarded. Take 
as an example tiie first entomological plate given in Swain- 
son's valuable Zoological Illustrations, Colias Stattra, Ex- 
perienced naturalists need not be informed that the palpi of 
the Papilionidae are looked upon as features of great authority 
in the subdivisions of the tribe; and consequently on turning 
to Godartf, who with some trifling variations ad,opts the sy- 
sisem of Cu?iw and Latreille, we find the palpi occupying the 
first place in ascertaining the generic character^ and thus 
mentioned — Genus Colias — HPalpes inferieuis tre«-eom^ 
primis; leur dender artide heoMieoup moins long que le pr^ 
c^ent" In strict conformi^ with these and other equally 
good authorities Mr. Swainson commences the generic cha« 
racter of the Colias^ with Palpi breves. But on reading his de* 
scription of this very first illustration of the genus; what do 
we find— whfit, but that the last Joints of these palpi are extra- 
orditiarily prolonged!, and that a similar prolongation is the 
characteristic distinction of the Colias Drya of Fabriciiis, a to- 
tally different insect. Well ma}' he, — in stating candidly (with- 
out bhnking the difficulty) that this prolongation of a promi- 
nent generic feature is at variance with the generic character 
of the Colias, — add with equal candour, that this is a striking 
proof that in a natural system, no single part can be taken as 
an unerring criterion for generic distinction, without making 
it eventually an artificial one. Affain ; in speaking of the 
IsmeM CBd^todea he remarks, that luthough the perfect insect 
possesses striking and peculiar generic characters, neither the 
caterpillar nor chrysalis appears to differ from others of this 
family of PaipiUtmidie ; adding, that this is one of the many . 
£M;ts which prove the impossibility of making the larvm a 
ternary consideration in forming the genera of Lepidoptera. 
It may be further observed, by the by, that here, as well as in 
some other instances, the dissection of the mouth was omitted, 

r 

* Latreille. f Tabkau Methodiqut dcs Lejndopthres, 
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for fear of destroying; the specimen ; — a very natural remark 
to make, and obviously applicable in nine cases out of ten, 
where of course the captor of a rare or to him unknown in- 
sect, would hesitate in destroyin<j;; a specimen which he might 
cot easily, if ever, have an o}iportui)ity of replacing. 

We need not be surprised to hnd, when contending with 
these obscure and vague distinctions, that the most experi- 
enced entomologists are themselves bewildered; and conse- 
quently, in the amai«ement of thdr cabinets and catalogues are 
pot unftequently in uie habit of inserting the same insect under 
different genera or divisions. Sometimes it is aBbm^jr, then a 
Noctuay then a Geometra^ or a Phalanaf or some otner minor 
subclassified titles according to the ever yarying or veacatiously 
indeterminate state of scientific arrangement. — My last) but 
though last» not least charge is, respecting the extreme arbi* 
trariness and wantonness of appellation, whether with re- 
ference to the higher or subordinate' divisions. Let it not be 
said that on IJnna^ns the "uWt devolves; that in classinjr his 
Papilios he made tlieni into Greeks and Trojans, associ- 
ated them with the Muses, the numerous progeny of Danaus 
and Egyptus, or the presiding nymphs of the classic world. 
Call it fanciful if we please, or an aberration from sound sense. 
Still we can lurgive a fanciful deviation from rigid rules, or 
pardon him for that method in his madness, which after all 
afforded something like a due, of whieh every disciple who 
has had the bene£ of a classical education might avail hinn 
sel^ associating the lighter study with the de^ly instilled 
lessons of his early days. Neither do I ieel indmed to utter 
a pliable in the shape of railing accusation against those 
definitions, however harsh or crabbed^ which <:an be yet made 
intelligible, by any obvious reference to any dead or living 
language, or whose etymoloirv is rendered tangible by an asso- 
ciation with habits, colours, or oLi^er characteristics of the 
object to be described. All 1 war against is, that unmeaning, 
bewildering and heterogeneous assemblage of appellations, 
from which no information can with the utmost stretch of inge- 
nuity be derived, possessing all the objections to the Linnsean 
terms and phraseology, without their beauty and method. 
Take for instance, the following genera oiBnnsh Papiliones : 
1. Papilio ; 2. Gonopteryx ; S. Colias ; 4. Pontia ; 5. Leuoo- 
phasia ; 6. Pieris; 7*I)ioritis; 8. Nemebius; 9. Melitaea; 
10. Argynnb; 11. Vanessa; IS. Cj^thia; IS. Apatura; 
14. Limaiitis; 15. Hipparchia; 16. Thecla; 17. Lycma; 
18. Polyommatus; 19. Tbymele; 20. Pamphila. — Of these, 
with the exception of the 1st, Snd, 5th, and 18th, it would 
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be difficult to collect the shadow of an assignable cause for 
the given cognomen. Of the remaining four, Papilio may 
be said to be rather a generally comprehensive term for the 
whole set, than a generic distinction for a twentieth part* 
For the 2nd, Gonopteryx, there is a decided and intelligible 
meaning in the angular character of the posterior wing. Of the 
6xh, Leucophasia, it may be observed that it is an intruder of 
very receut date, a scion separated from the genus Pontia by 
Mr. Stephens, with an apology stating that h is not without 
reluctance he adds another generic name to the almost in- 
finite number with which the pages of entomological works 
are already filled. With the I8th» Polyommatus, we have no 
other complaint to find, than a r^et that the old and more 

generally intelligible Linnaean term nadHpunetatO! was not ad- 
ered to. 

Much very much more remains to be said, but I fear that 
I may already have said too much, — too much, not to ex- 
pose these remarks to Uie reprehension of my brethren far 
advanced in the flights of science. Too much, to induce in- 
cipient eiiLouiologists to venture further on a study, whose 
real characters may be foniid, when further cultivated, to be 
repnlsive or inscrutable. Most truly has the Secretary of the 
Linnaean Society expressed himself in saying, that " in no de- 
partment in natural history are ^e inconveniences arising 
out of the confusion of analysis and synthesis more felt than 
in Entomology^ it being worse fiirnished with skilful arran^ 
ment, owing to attempts which ha^e been made to combme 
the natural with the artificial systems." The result, he truly 
addS} will finally be^ that instead of making Natural History 
familiar and popular, it will require the compass of a jpm s 
life to master the terms we employ* 

RURALIS. 



L. On the recent Charge of Form of the Summii if Mont 
Blanc, By A Cobbesfombsnt. 

npHE pyramid which was erected on the summit of Mont 
Blanc in Itt 1 1 , by order of Napoleon, has been described 
as a cross, not only by Mr. Auldjo, but also by Dr. Clark and 
Captain Sherwill in their account of their ascent in 1825. 
The fact isii that the cross was a simple pyramid, of which the 
following are the dimen sions. It consisted of foiir strong posts^ 
squared and closely joined together by eight solid iron hoops, 
on one of which was engraven the name of Napoleon ; on the 
second, that of the chief engineer of the district; and on the 

third. 
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third and fourtli lioop, the names of Joseph Coulet and J. Bal- 
niat (dit le Mont Blanc), the two guides of Chamouni who 
were charged to fix the pyramid on the summit. The posts 
were of a apec'ics of Pinns called Melezc, which grows in the 
Alps at the height of nearly seven thousand feet, and was 
therefore considered more likely to withstand the destructive 
force and change of climate on Mont Blanc. They were se- 
lected from the forest of La Blaitiere, fashioned at Chamouni, 
and carried the first day by six men as &r as the rocks called 
the Grands MuIetSy nine thousand nine hundred feet above the 
level of the sea. The second day these indeHitigable moun- 
taineers arrived at the summit with l^eir ponderous load ; and 
having excavated a hole in the ice six feet deep, the pyramid 
was ]^1anted : but its elevation above the surface being only six 
feet, it could not be seen from the neighbouring valkjs with-* 
out the aid of a telescope. 

As the workmen had no other materials but the fragments 
of ice which they had dug out of the hole with which to secure 
the foot of the ]n-ramid, it was not likely it should remain 
long or be substantially built. It is very true that this obelisk 
was no longer in a per|i( nclicular position on the third day 
after it had been erected, but it remained in an inclined di- 
rection towai tls the aouLh-west nearly three years. When 
M. Rodatz of Hamburgh gained the summit in 1812, he found 
the pyramid still existing, and tied an empty bottle to the top 
of it» as Is related by the guides who accompanied him. 

This little incident^ simple in itsell^ of leaving a memento 
on the sami«it of Mont Blanc, is not the only one recorded ; 
for Dr. Clarke, in his Narrative, says, Returning from the 
classic regions of Italy, it seemed a pleasant object tor a walk, 
to place £e symbol of peace at the mast-head of Europe, and 
deposit a little memorial of the pre-eminence of England, 
where it mny be likely to remain for centuries unmolested. 
For this purpose we had gathered on the shores of the Medi- 
terranean some branches of olive covered with bloombuds; 
and lest a plant reared on a land of slavery and oppression 
should be of unhappy augury, we had re})lenished our wreath 
with twigs of olive from the free and happy soil of Geneva: 
these we had inclosed in a cylinder of glass, [an empty wine 
bottle,] subjoining the names of some of the most remarkable 
persons of the age, whether high in honour as enlightened 
politicians, revered as sincere and eloquent theolo^ans, ad* 
mired as elegant poets, useful as laborious physicians, or 
adorning the walks of private life by the mingled charm of 
urbanity, gendeness, accomplishments or beauty. Having 
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reached the loftiest uncovered pinnacle of Mont Blanc towards 
England, the land of our hopes, we selected a little spot, shel- 
tered from the storm by incumbenL masses of granite, and 
there buried deep in the snow, an humble record, but sincere; 
hermedcally sealed down by an icy plug, covered with a 
wintei^s snow, and perhaps gradually incorporated into the 
substance of a solid cube of ice» it may possibly remain niH 
altered for many centuriesy like the insects preserved in amber» 
and so bear witness to distant generationsy when other proud 
memorials have crumbled into dust." 

Bat to return to our pyramid and the unexpected effect it 
has produced. M. de Saussure and others have described 
the summit of Mont Blanc as bearing the shape of a triaiu 
gular platform : this is certainly not the case at present ; for its 
form, as described by Dr. Clarke, is thus given from a hint 
offered to that gentleman by his companion Captain Sherwill : 

Suppose half an orange quite covered with melted sugar on 
the outside, and compressed pretty strongly between the fin- 
gers, you have thus a very tolerable imitation of the extreme 
summit of Mont Blanc." May it not therefore be probable, 
that the pyramid fixed there in 18X1» having been overturned 
by the storms^ but not entirely carried away, has occasioned 
an accumulation of snow around it» and thus totally changed 
the triangular platform appearance described by the first vt* 
sitors to this most elevated spot in Europe about five*8nd> 
twenty years ago ? The change in the shape of the summh 
is more likely to be the result of the f»ct thus described by the 
falling of the pyramid, than of any simple and continued fall 
of snow, which latter, before it becomes hardened bv alternate 
heat and cold, is constantly being swept from ilie platform by 
every wind that blows, and thus tends to furnish the adjacent 
claciers with new matter, although perhaps in a very small 
degree. The writer of this article recommends to those of his 
countrymen who should be induced to visit this spot, to cause 
some of the most robust guides to search for the pyramid j for 
there is no reason why they should not be equally able to dig 
in the ice as those guides who in 1811 carried it to the sum- 
mit,— and thus ascertain the truUi of this propositioii; but to 
remove any port of it or of the gentleman's bottle would be 

Geneva, 1831. * M.S. 
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LL Notice ^ the Discofoenf if ikg Plesiosaunis in Irdand^ 
By James Brtce, Jun, A.Bm* 

¥ T is well known to geologists, that the oolites, — that series 
of rocks which) in^ngland, intervenes between the new 
leA sandstone and the chaScf — are almost entirely wanting in 
Ireland. The only members of the formation which eadst 
tfaerey are the lias and the mulatto or sreen-sand, and these 
occupy but a very limited extent of snrmoe. I'hey appear in 
the escarpment of the great basaltic area, which comprehends 
all Antrim and half of Deny. Encircling it, the chalk, with 
one or two exceptions, always underlies the basalt. The 
mulatto generally accompanies it; but the lias is frequently 
absent, it occupies a narrow though unbroken zone from a 
few miles south of Belfast, to two miles north ol Sarne, — a 
distance of about twenty miles ; but in the remaining part of 
the escarpment it occurs only in detached patches of very 
smalt extent. Limited, however, as the formation is, it has 
been but partially exaniined, and until within the la&t few 
months it has not afforded any remains of the vertebrate ani- 
malsy which have been found In such abundance in the same 
formadon in Ensland. Within that time^ some vertebne of 
theplesiosaurus nave been discovered near Belfast. 

These remains were found in the black clay of the lias 
which underlies the mulatto along the southern front of the 
low hills which connect the Cave-hill with Carnmoney-hill, at 
the distance of four miles north-east of Belfast. The stratum is 
beautifully exposed in section in a chalk quarry within a few 
perches of Carnmoney church ; — in this quarry the vertebrae 
were found. Twelve of them were lying in a straight line in 
groups of two or three together, which were separated from 
one another by an interval of about a yard and a half, thus 
showing that Uiey were remote parts of tiie same vertebral 
column. They were all carried oil by the workmen; and with 
the exception of one, which after the strictest search was 
lecovered, they were all lost Six more were afterwards 
found, under such circumstances as to render it highly pro- 
bable thai they belonged to the same individual as the former. 
These seven vertebrae are now deposited in the Museum of the 
Belfast Academy f. 

Beingacquainted with the discoveries of Sir Everard Home 
and the Kev.W. D. Conybeare, I suspected that they belonged 

• Cotiitnunicated by the Author. 

f Uiey were presented to the Museum by Mr. J, H* Snythe of Camt 
mom^, to whom the credit of their discovery is due. 

cither 
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either to the Iclithyosaurus or to the Plesiosaurus ; but knowing 
no more of comparative anatomy than enabled me to compre- 
hend the terms of a description, I had recourse to the me- 
moirs pnblbhed in the Geological Transactions, (vol. v. part ii., 
and second series vol. i. parts L and ii.) by Mr. Conybeare* 
to whose saffactty we owe almost all our knowledge concerning 
these singular genera*. On comparing the vertebrae with his 
drawings and descriptions, it was evident that thev belonged 
to the Plesiosaurus. Two of them are cervical, mar dorsal, 
and one lumbar. They were recognised by being slightly 
concave at both ends, by the proportions which obtain be- 
tween the length of the side and tlie diameter of the articu- 
lating surface, by tjinall dimples in the lower part of the body, 
and by a slight swelling in the middle of the circular area of 
the end, which is lar<j;;est in the dorsal, and in the lumbar does 
not at all exist. The spnious processes are almost entirely 
broken oil j so much of them remains as barely to show the 
course of the spmal canaL The foUowing are the proportions 
between the side and the diameter of the. end. 

Cemeal. Donal. Lumbar. 

2^ inches side. 3 inches side. 3 j> inches side. 
3} inches diam. inches diam. , 3| Inches diam. 

These proportions are sufficient to distinguish them from 
the vertdtirfls of !the IchAhyosaams and Crocodile. Bat they 
are larger in dimensions than any which Mr. Conjbeaie seems 
to have met withi and appear to agree more nearly with those 
found in England in the Kimmeridge clay, tliaa with dibse 
found in the lias. 

I am informed by Dr. MacDonnell, that single verlebne of 
the same kind have been found in the lias near Same ; and In 
the collection of William Temrent, Esq. of this town, there is 
one which was obtained from the lias of Colin-glen, and which 
from its dimensions appears to be an extreme caudal vertebra. 

The discovery of tiiis genus in our lias connects that forma- 
tion most intimately with the oolites of England and France, 
and affords us reason to hope that when fully examined it will, 
though iiiijjeriectly developed, amply reward the labour of 
the inquirer, by the discovery of many singular remains, which 
may probably, like this Plesiosaurus, supply us with new links 
in the chain oiP organic being. 

BMst Academy* March 15, 1831. 

* For a full account of these genera, see the memoirs referred to in the 
text ; or the volume " Fossils," by E. Pidgeon, Esq., in Ciivier's ** Animal 
Kingdom, " by E. Griffith, Esq., and othen. 
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LIL On the Tides on the Coast of Great Britain, Bj/ 
J. W. Lubbock, Esq, F,R,S*^ 

[With a Map.] 

ll/rUCH valuable iafomiation on the subject of the tides 
being scattered in works relating to navigation, it may 
perhaps be useful to exhibit at one view in a small map the 
proij;! e>s of the tide or liigh water round Great Britain, where 
it is better known than in any other part of the globe, die rise 
throughout lieinn considerable, and therefore the time of high 
water easily observed. The plan oi the map is taken from 
one in die first volume of Dr. Young's Lectures on Natural 
Philosophy. 1 l»ope it may tend to draw the attention of sci- 
entific men residing on the coast to diis important subject, 
which has been hitnertc; so much neglected. It is to be re- 
gretted that the time of high water is - not g^iven in idl maps 
m diose few places where it is known with sufficient ac- 
curacy. 

The progress of the tide round Ghreat Britain is a striking 
instance how much this phssnomenon is infin^ced by local 
circumstances: for while the tide in the open ocean follows the 
moon, proceeding from East to West; here the general direc- 
tion, and particularly that of the tide up the Channel, is from 
West to East. The tide which arrives from the Atlantic divides 
into two branches ; the one going up St. George's Channel, 
the other up the English Channel. The former meets the tide 
from the north-west coast of Ireland near St. John's Point 
on ihe north-east coast of Ireland, opposite the Isle of Man, 
The other branch proceeds up the Channel, makhig hi^h water 
at Beachy Head, Dungeness, and Deal, at nearly tne same 
time as at Dieppe, Boun>gne and Calais. This tide appears to 
divide, afler passing the Straits of Dover, into two branches; 
one of which meets the tide which comes from the North, at 
the sand called the Kentish Knock; the other branch makes 
flood tide along the opposite coasts of Flanders, Holland 
and Jutland, as far as the entrance of the Sleeve, Tfie tide 
from the north-west coast of Ireland divides into two branches; 
one of which meets the tide which comes up St. George's Chan- 
nel near St. John*s Point, as before said; the other proceeds 
round the coast of Great Britain until it meets the tide which 
comes up the English Channel, oti the Kentish Knock. 

There is no perceptible tide on the opposite coast of Nor- 
way, although there is further north, as at Hammerfest and 
at the North Cape. The crest of the tide which makes high 

* Communicated by the Author. 
• • water 
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water at the south-western extremity of Ireland at about 
5 o'clock on full and change, arrives at Calais about six hours 

afterwards, nearly at the same time that another branch, which 
proceeds round the western coasts of Ireland and Scotland, 
makes high water at the Orkoey Xslandsy as may be seen in the 
map. 

It is usual to give the time of high water at fidl and change^ 
which is called the establishnent of the port. This is marked 
in Roman figures in the accompanying map. 

The tune of high water at full aod <£ange is afiected by the 
moon's parallax and declination: if therefore the time be 
observed at this point of the moon's age, the correction for 
parallax and declination should be applied with a contrary 
sign, in order to reduce it to some fixea standard. It would 
be better to give the time of high water when the moon passes 
the meridian at 2 o'clock, the time being then, accordmg to 
theory^ not so sensibly affected by parallax. It is also usual 
to give the height of spring fides and ?ieap tides. These vague 
terms may answer the purpose of a jiojjular explanation; but 
when accuracy is required, the age of tiie moon corresponding 
to the given height should be defined by the time of her transit 
to the nearest minute, and her parallax and declination as well 
as the inorilh of the year should be stated, which circumstances 
have a material influence. When but lew observations are 
made, the direction of the wind should also be remarked. 

In order to determine the establishment of any port, the 
time of high water may be observed at different syzygies, and 
the mean of these observed times compared with the mean of 
the moon^s corresponding transits. Suppose^ for example^ the 
mean of different observed times of high water at any port 19 
five hours, and the mean of the moon's corresponding transitai 
0^ lO^f the establishment of the port is^** 50°^; neglecting 
the influence of parallax and declination. 

Many details concerning the tides on the coast of Great 
Britain may be found in the following works : — Directions for 
navigating in the North Sea, by M. J. F. Dessiou. Direc- 
tions for navigating throughout the English Channel, by the 
same Author. And, Saihng DirecLious for St. George's Chan- 
nel, by Messrs. T. and A. Walker. 

For the reasons stated above, the times of high water at 
full and change given in those works can only be considered 
as very rough approximations^ until the meUiods by which 
th^ have b^n determined are explained in detaiL 

The lines in the map stretching from coast to coast, are 
intended to represent the crest of the water, or what may be 
called cotidal lines, being the series of points where it is high 

water 
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water at the sairie instant It is difficult, however, to determitie 
the form of these lines^ which are genendly, no doubt, per- 
pendicular to the direction of the currenti from the want of 
means to determine the time of high water at sea. The times 
in the map are intended to be Greenwich times the extent, how- 
ever, included by the map, and the scale, are so small, that the 
differences between the Greenwich time and the time at the 
place, in the present state of our information is of little con- 
sequence. 



LIIL On the BeduUum of the North Polar Distances tfStan 
observed at Greewxichf and corrected by Bradley's Mefi-aC' 
tionsi to Distances according with Ivory's Befractions. By 
W. Oalbraith, Esq. A,M,* 

¥N the construction of the following Table, it is supposed that 
■* the observations are made when the celestial objects are 
on the upper meridian; consequently, the zenith distances are 
North asm as 38^1 nearly, and South as far as 85^ where the 
Table of Bradley terminates in the first volume of Mr.Fond's 
Gmnwich Observations, pa^e v.f 

The error of the refractions of Bradley at the pole is 
— 0"'S8; that is, 0"'55 must be subtracted from polar di- 
stances, as those of the Greenwich Catalogue by Bradley*s r^ 
fractions, to obtain those by Ivory's. The French refractions, 
a§ w^ell as those of Brinkley and Bessel, differ but slightly from 
those of Ivory at moderate zenith distances ; consequently the 
Table will also give the results from these tables very nearly. 

As the corrections were computed when the barometer is 
supposed at 30 inches, aiul the thermometer at 50° Fahrenheit, 
there wUl be a slight dlilei eiice if the barometer and thermo- 
meter deviate greatly from these, though in all ordinary cases 
the error from this cause will be very slight, since the cor- 
rection is onlv a small relative quantity. Such a table as this 
is alluded to by Mn Pond in page 237, but has not, so far as 
I am aware, been any where publi&hcMl. The difference, in- 
deed, never much exceeds 1"^ till about 88^ zenith distance^ 
and at 85** it is not less than O'^i, though, no doubt, observa^ 
tions when great accuracy is required will not be made at sudi 
low altitudes. 

From the peculiar mode of observing by the mural circle 
as used at Greenwich, some other consequences would be 

* Communicated by the Author. 

f It may be remarked hrrr, that the logarithms of the factor for the 
English barometer in page xi. to reduce the French table for pressure, are 
all slightly erroneous by supposing 0"'76 = ^'"•94 instead of 29-922. 

elicited; 
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elidted ; but these may be reserved for another cominunicap 
tion. The use of the prdSent Table may be shown by the 
following examples. 

Example U — Required the mean place of Polaris 'on the 
Ist of January 1830 from the Greenwich Catalogoe, allow- 
ance beinrf made for the difference between Ivory's and Brad- 
ley's refractions, the latter being those by which its mean 
prnce was deduced. o / u 

Polaris N. P.D. by Nautical Almanac 1830 1 35 51-40 



Ck>rrection of this by the table • — 0 53 



Mean place by Ivory's refractions 1 3J 5^*87 

Example 2. — Required the mean place of Spica Vii^ginis^ 

January 1, 1830. ' o / // 

By Nautical Almanac N. P. D 100 16 13-10 

Correction of this by the table + 1'16 



Mean place by Ivory's re&actions 100 16 14*26 

Or, Declination 10 16 14*26& 

DeoUfromBes8el{Endce'sEphemeris)... 10 16 17'88S. 

Difference les?; than BesseFs ••«•••• — 3*6^ 

DiiSerence without the correction — 4*78 

Example 3. — Required the mean place of Antaros, Ja- 
nuary 1, 1830. o / 1/ . 

By Nautical Almanac 1830, N.P.D 116 2 43'30 . 

Correction from the table 4- .1*60. 



Mean place by Ivory's refractions 116 2 44*90 

Declination..] 26 2 44*90 S. 

DecL by Bessel 26 2 49 25 & 

" ■ ■ J ' — 

Difference after correction,... — . 4*35 
■ without correction • • , — . 5*95 



Whether corrected or not, thm discrepancies appear not^a 
little surprising in the present state of astronomy. 

It will also appear that by the usual mode of determining 
latitudes by means of the zenith distance, if the object ob- 
smed be to the north of the zenith of Greenwich, the latitude 
would be too small ; if to the south, the cleclination being also 
south, it would be too great by the amount of the error in 
the place of the celestial object. Hence if extreme accuracy 
be required in deducing latitudes, &c. the mean north polar 
distance of the stars in the Greenwich Catalo<i:ue should al- 
ways be corrected by this table, or by some similar means. 

TikBLS 
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Table for reducing the North Polar Distances of Stars ob^ 
served at Greenwich^ and corrected by the refractions <^ 
Dr. Bradley to the results which would be obtained by 
the more accurate refractions of Mr, Ivoiy, 
Barometer 30^'. Fahr. Thermometer £0^, 
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LI V. On the Effect of a Chajige of Polar Distance on the Be- 
dtiction to the Meridian of a Zenith Distance observed out of 
the Mgridian, Bjf A Coraespondent. 

To the Editors qj the Philosophical Magazine atul Anfials- 
Gentlemeoy 

T TROUBLE you with a few lines on the effect of a change 
^ of polar distance on the redaction to the meridian of a 
zenith distance observed out of the meridian. Retaining the 
symbols used in a paper in your last Number, where A and Z 
are understood to refer to the time of meridian transit; let 
us suppose that for the hour ansle P we have the polar di- 
stance = A +8 A, and the zenith distance Z+x. The cor- 
rection .r to be applied to the zenith distance Z + t, in order 
to obtain Z, the zcnitli distance ou the meridian is to be found 
from these two equations : 

sinLcosA +cotfLsiDA » cos Z 

sinLGos(A +8A)+cosL.sin(A + 9A)cosP = cos(Z+4r) 

Considering the square of $ A and as evanescent, we shall 

iind 

cosL.sinA-j . , tm cos sin 'A . . 

'"~T5Z~*""*^ ^'Z «»t««Z2«niP* 

V sm Z * / 

* 

The part 8 A is owing to the diange of polar distance^ which 
from A + $A at the time P of the observation, is become A 
at the time of the body's transit over the meridtaD, and 

I A sin i P is the increase of the first term 

of the value of a: by the substitution of A -Ho A for A, as that 
term belongs to a polar distance A; whereas the real polar 
distance belonging to the hour angle P was A -foA* 
The equation may be thus written : 

sm Z sin Z' 

The correction of x depending on 8 A is hardly ever re- 
quired ; but the preceding formula shows how easy it is to 
take it into accouat. 
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LV. Observations relative to the Origin and Historic of tJie 
Bushmen, ij?^ A^^ d hew Smith, iV/.Z>. ^'c* 

[Continued from page M.] 

fpOR subsistence^ the Basbmen, as has already been observedy 
^ trust principally to the fruits of the earthy and to the same 
which their plains aflbrd : but when either of those are round 

deficient, few have any hesitation In supplying their wants from 
the flocks of the neighbouring farmers. With even such a 
variety of resources, meyare nevertheless often sufferers from 

extreme want, and are thereby necessitated to consume almost 
every article which is to be found within the range of their 
retreats. Of the vegetable production 5;, many roots, both 
fibrous, fleshy, and bulbous, form art icles of their tbod; and 
oi beri ies and other fruits, they em])loy almost all that are met 
with whose qualities are not prejudicial to health, and many 
of which are doubtless possessed of no properties beyoiul those 
of filling and distendmg the stomach. Amongst the most 
useful and nutritious of uie vegetable products, is the seed of 
a species of grass which grows in their country, as well as in 
tlie northern parts of the colony, and which, when cleaned and 
boiled, has considerable resemblance in taste to barley similarly 
prepared. This at the proper season occurs in considerable 
quantities, and is acquired in two ways,— either by directly 
collecting the tops of the grass and then separating the seed^ 
or by robbing the black ants which there occur, and who carry 
quantities of it as food to their subterranean abodes. 

Subservient as the vegetable kingdom is thns rendered, the 
animal one is made not less so ; for, from the largest quath upeds 
that inliabit their wastes, to the most disgusting reptile or the 
smallest insect, almost all are in some way or other employed 
as articles ot provision. The hippopotauii, zebras, qnaggas, dif- 
ferent species of antelopes, jackals, &c. as well as the ostrich and 
bustard, loi iii the lavoui ite objects of pursuit with the men j and 
the pursuit of the hares, dassies, moles, rats, snakes, lizards, 
grasshoppers, ants, and such like forms, the occupation of the 
women and boys. There is scarcely a four-footed animd which 
they can destroy that they do not convert to food, and there is 
hardly a portion of any one of those, with the exception of the 
bones, that they do not devour. The flesh in every situatioii 
tliey greedily consume; the stomach and intestines they esteem 
as delicacies; the liver and kidneys they often swallow even raw, 
and the contents of the stomachs of many animals they drink 
or eat either pure or diluted with water. The blood of most 
animals they highly prize^ and though usually cooked before 

2X2 it 
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k is used, yet it is often, either from choice or necessity occa- 
sioned by a want of water, swallowed as it flows from the body. 
The skins, at least of the larger animals, are not even rejected, 
and those they often fecci Lijion with a tleirrce of rapacity^ 
which nothing but extreme iiunger would support. 

Some of the articles just stated are regularly made use of 
in their natural state, but the majority only wlien cooked. The 
vegetable productions that require such preparation, are either 
boiled or roasted; and those belonging to the animal kingdom 
are mostly treated in the latter way, with the exception of grass- 
hoppers, larvae of ants, and ostrich eggs, which are commonly 
Gonsmned without being submitted to me influence of cooking ; 
all the others are^ when choice can be exercised, more or less 
prepared; and what requires most labour, is the dried skins 
.of the larger animals. Those are first moistened by water, 
.and then stamped and roasted ; or else roasted first, and 
stamped afterwards. Though the employment of articles like 
the last mentioned is calculated to create a degree of wonder 
in those who h^ve never suffered severely from the pangs of 
want, yet how nuich more adapted for such a purpose is the 
observance of a fact, which almost daily occurs amongst the 
Bushmen, — namely, tl^e ]^reparation of pieces of old shoes, &c. 
for the purpose of lumibhing a scanty and tasteless meal. 

The vegetable }:iro(lucts are principally obtained without 
much labour; and il we except the diilerent roots, few reuuire 
^uch exertion* The latter it is necessary to dig out of the 
ground, and for that purpose they employ eidier a piece of 
pointed wood hardened by having been prenously a litde 
bumt^ or else a gemsbok norn, and by either of those th^ 
loosen the surrounding soil with amazing rapidity. The ani- 
mal productions are pardy procured without much troublei 
but the majority not without very considerable exertion, as 
well as the exercise of no small degree of dextaily and cun- 
ning. The bow and arrow are the means upon which they 
mostly rely for obtaining the latter ; and next to those, snares 
and dogs. In employing the former, they either endeavour to 
approach the animal witliin a suitable distance to wound him 
severely, or else to conceal themselves so as to be in the way 
as he may be pursuing his progress, or, lastly, by the practice 
of decoys to bring him into a fitting position. The facility 
they have of creeping, and the similarity between the colour 
of uieir skin and the arid wastes over which they hunt, when 
conjoined to the amazing sharpness of their sight, enable them 
oflen to advance within a very little distance of game, and 
often by a wound of a poisoneci arrow to intimate to the ani- 
mal its unfortunate situation. He observes every motion of 
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•ks liead dnriD^ his approadiy and whenever it Is possible for 
its range of yinon to extend to hiniy he remains most perfecdy 
quiet; but when that is not the case^ he advances with circnnif* 
^pectioOy and is sustained by such patience, that he will some« 
tiBoes pass a whole dav in the pursnit^ without any particular 
prospect of success. When again he adopts the second plan^ 
he remarks the direction the nnimal is following, and the posi- 
tion of the best vegetation in the quarter towards which he is 
proceeding ; and having tully satisfied himseh as to its probable 
course, he digs a hole in the ground, and there conceals him- 
self till fate determines what shall be tlie result. The third 
mode, or that by decoys, is practised generally with success 
where the requisites for forniiiig such are procurable. They 
ai e principally, if not invariably, executed through the instru- 
mentality of young animalsy whichy when obtained, are fixed 
a little way in advance of a low bush fence, behind which the 
hunter is secreted, and from whence he destroys the dam, as 
she visits her ofl^pring. Another description of plan he fol- 
lows, and one not less successful, in liunting the ostrich, — > 
namely, that of digging a hole dose to a nest, and concealing 
himself therein. When in that position, and having previ- 
ously provided himself with a dog, he throws it upon the eggs ; 
and as soon as the bird sees the animal in that position, it has- 
tens to the spot to drive him away, when it instantly falls a 
victim to ihc ingenuity of its betrayer. 

Snares they construct in various ways, and by such they 
often greatly incrtase their supplies. ISome are formed of 
nooses placed in posiiions throiifjh which animals are accus- 
tomed to pass, aiid others coiisisl oi large and deep holes dug 
iu the ground, and so covered over with grass and other arti- 
cles as not to be distinguishable from the surrounding parts 
till discomposed by the steps of a^ visitor, when it is usually 
too late to discover the fraud. By this method, when prac- 
tised in situations whm water or grazing ground occurs, sea*- 
oowsyzebras, quaggas, and various of the antelope species, are 
frequently obtained. By the formation of trenches or lone 
narrow ditches, grasshoppers are also commonly entrapped^ 
particularly when driven in great abundance towards tliero^ as 
when they fall therein they are totally unable to escape again. 
The resort of the white ants they discover by observing the 
hole at whieli tliey enter the ground ; and when that is accom- 
plished, and the object is to secure the young, they dig away 
the earth till the nest is discovered, when it is immediately 
exposeti, aiul the larvtr, as well as many ot the older specimens, 
are selected. In the puisaiL ui these, they often dig holes 
several feet in depth, and three or four in diameter ; and after 

that, 
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thaty they are not unfrequenUy disappointed of the objects in 

view. When, however, they are successful, they carry the 
fruits thereof to their temporary residence, and there, by the 
assistance of a small piece of dried skin, remove all the earth 
and other impurities, after which they either devour the re- 
mainder, or else place them in a pot upon the fire and warm 
it a little; during which time tliey keep agitaliiig tiie contents, 
so as to prevent them from biu iiing, &c. After a few minutes 
of such treatment, they arc considered as prepaietl aivd adapted 
for food. In this- state they are not unpalatable, and it is only 
the knowledge of thehr natare that gives anything like a dis- 
inclination .to relish them. 

By the Bushmen, the food under consideration is highly 
esteemed, and that and the ostrich egg are perhaps the most 
admired articles of their subsistence. After what has been 
stated as to the variety of articles employed in diet» it will 
doubtless appear a little strange, that on many occasions they 
are scarcely able to exist Such evidently arises from the 
scantiness with which the varieties alluded to are distributed, 
particularly at cerLiin seasons, as well as fiom the difficulty 
with which many of them are obtained. It matters little, how- 
ever, what Lhsj cause or causes are, as the fact is established, 
and is what doui)Lluss induces them to plunder both the colo- 
nists and their various Hottentot neia^libours. Lest, how- 
ever, this remark should be cousLi ucd as expressing my be- 
lief, that unavoidable want is the only incentive to plunder, I 
niay observe^ that I am quite convinced that laanness and a 
love of animal food are very often what alone urge them to 
thievmg. [To be continued ] 



LVL Nolices respecting New Books, 

Ik 

Iliuiiraiiont of the Geology of Yorkshire ; or a DeseripHon of ike Sirata 

and Organic Remains of the Yorkshire Coast : accompanied by a 
(h-oln^f'udl Map, Sections, and Plates nf the Fossil Plants and Ani- 
viaLs. By John Phillips, F.G.S.y Keeper of the Museum of the 
Yorkshire Philosophical bociety, &c. York, 1829, 4to. pp. 192. 
Twenty -four Lithographs. 

GEOLOGY naturally divides itself into two branches^ according 
as its cultivators study the cry.stalline aggregates or the strati- 
fied deposits which combine to form the crust of the earth ; and ac- 
cordingly wc have always h ul two distinct classes of geologists. For 
the examination of Plutonic rocks. Mineralogy is required; for the 
Neptunian deposits we must refer to the sciences of Botany and Zoo- 
logy. The most brilliant discoveries, the most striking and most 
suocessiiil generalizations with respect to the structure of the earth, 
which have yet been made, have originated in the study of or* 
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ganic remains. The thousands of extinct animals and plants^ which 
fill the dark mansions of the earth, yield to the geologist as sure a 
record of the revolutions by which our planet, after it had become a 
mass of mere mineral matter, was prepared for the habitation of man, 
as the mummy and the pyramid, the coin and the urn, the inscription 
and the column, declare the subsequent vicissitudes of human society. 
By announcing, forty years since, the important fact that each' suite 
of analogous strata, — the result of a peculiar set of natural operations, 
—contains a peculiar suite of organic reliquiae, derived from the beings 
then living in the waters, or transported thither from the land, and 
consequently that the diiierent fossil species of plants, corals, shells, 
and ▼ertebrated remains, belong to different epochs, and mark the 
successive periods of the earth's formation, Mr. W. Smith changed 
entirely the whole face of geological science. His principles, success- 
fully applied to determine the stratification of £ogland, received a 
splendid confirmation from the researches of Cuvier and Brongniart 
in France, and are at this moment universally admitted as the basis 
of the laborious researches by which Buckland, Sedgwick, Murchison, 
Lyell, De Beaumont, Von Buch, Voltz, Dufresnoy, Deshayes, Necker, 
Brocchi, and others, have established the general accordance with 
each other of the stratified deposits of Europe, and the existence of 
more or less perfectly analogous deposits over all the world. 

Mr. Smith's map of the strata of England and Wales, published in 
1815, but prepared as early as 1800, will long remain a venerable 
monument of the then state of knowledge on that subject. And if 
the amiable and excellent author, oppressed less by age than by 
heavy afflictions, has been so regardless of his reputation as to neg- 
lect the corrections of his noble work which his own unwearied in- 
vestigations have furnished, is there one among the more eager and 
more fortunate aspirants after such fame, so ungrateful for the light 
which guides his ste])s as to reproach the modest self-oblivion of the 
father of English geology } 

Townsenii, in his character of Moses, published, vrith a slight ac- 
tcnowledgement, what he had learned from his friend "Siraimn SmtlA.*' 
Farcy's Derbyshire contains a similar abstract ; and Mr. Smith s own 
publications have partially exposed in print those views which were 
the theme of all his conversations. 

The author of the present |)ublication, the nepliew and pupil of Mr, 
Smith, has dedicated to him a performance calculated in a remarkable 
degree to develope and confirm his opinions. We have long intended 
to give this work a degree of attention in our pages in some respect 
corresponding to its merits, although they have been repeatedly re- 
corded in them by Mr. De la Beche, Professor Sedgwick, and other 
geologists. The present time, when the Geological Society has 
awarded to Mr. Smith tiie first Wollas ton medal, for his discovery of 
the means of identilying strata by organic remains j and wiicu tlie late 
Preskient of the Society has exposed in so luminous a manner the 
benefits which Geology has derived from his researches, in an address 
officially delivered from the Chair, — cannot but be appropriate for re- 
calling Mr. PhilUps's work to the attention of the public* ' 

The 
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The organic reliqu)» of the Yorkshire coast Imve been for a long 
time celebrated j and the most distinguished geologists of England 
have employed themselves in investigating the relations of the strata, 
there exposed in the sea cliffs and inUuid ranges of lulls. But thoueli 
in these rcscarchca a certain part of the history of the strata was 
temtned, and represented on Mr. Smith's and Mr. Greenough*s mapa^ 
and described by Messrs. Conybeare and Sedgwick, still the whol^ 
district was most imperfectly known, and the oolitic series in parti- 
cular was not at all understood. In 1822, the Rev. G. Young and 
Mr. John Bird, residingat VV lutby, published a volume of observations 
on the subject containing some good descriptions, but altogether 
destitute of zoological accuracy and sound geological generalisation, 
and consequently leaving the stratification of the Yorkshire coast in 
greater obscurity than ever. To refnedy this state of things, by dis-r 
closinjj^^ the true history and relntions of the several rocks and thei| 
imbedded organic remains, is the object of Mr, Phillips's work. 

The first chapter is an essay on the Principles of Geology, and 
contains a condensed view of the discoveries respecting the structure 
of the earth, which have produced the modem practical system of 
geology. This is a necessary introduction to the subsequent discus- 
idons; Idt, though no science in modern times has made greater fMO* 
gress than geology, its zealous cultivators are not numerous, nndfew 
of the persons likely to possess this book would be supposed Jamiiiar 
with Its real principles. The general laws relating to the stratifica- 
tion of the crust of the earth, the distinctions of primary, secondary 
and independent rocks, the distribution of organic remains in the 
earth, and their relations to the existing races of animals and plants, 
tlie effectH of internal convulsions in the earth during the depofiitkm 
of the strata, are successively considered. Next follow observations 
on the changes which the surface of the dry land has undergone by 
the agency of ancient floods. In this part of his work Mr. Phillips 
avows himself very decidedly opposed to that part of the Huttonian 
theory of the eaMh which ascribes the excavation of valleys to .the 
streams which now run down them, and agrees with Dr. Auckland 
and Mr. Conybeare in their opinion, that the same great flood of 
waters which destroyed so many of the land animals of the ancient 
world was the principal agent in producing the present inequalities of 
the earth's surface. The modern changes occasioned by the action 
of water in the sea, rivers and streams, on the ancient framework of 
the earth, are next sketched, and the whole terminates in a bold and 
striking summary view of the series of changes which appear to have 
visited the earth, from the period of its earliest physical condition, of 
which induction from known facts furnishes any indications. 

Having thus traced the outlines of a practical system of geology, 
I shall conclude with a very brief sketch of the series of changes which 
appear to have visited the earth. From chemical researches it s^ems 
highly probable that the whole crust of the earth is to be viewed aa 
4>nginaJhr produced by oxidation of fluid metals and metalloids* From 
a careful study of the effects of heat> under difl'erent circumstanee^, 
and of the habitudes of earthy compoittidB under its influence, it seems 

probable 
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probable that tlie granitic rocks, which are the lowest of the primary 
series, owe their present condition and appearance to the efl'ect of 
partial or general fusion. Above this granitic series we find^ certainly, 
the efiects of deep and oTemiling water. Many of the primary, and 
alliof the secondary rocks owe their present appearances and arrange- 
ments to the action of water. These strata exhibit the results both 
of agitated nnd of trnnquil waters, — mechanical aggregates, — sedi- 
mentary deposits, — and chemical precipitates, in frequent repetition.. 
Tliis circumstance, combined with the facts relating to organic re- 
mains, teaches us, that during a long period the sea flowed^ rich in 
living beings over rocks which contain no retiques of life. At times 
tranquil, at intervals tumultuoas, this ocean, perhaps of elevated 
temperature, even in the nprtliemmoHt regions, varied its deposiljEi at 
different periods, yet preserved amonG^ them a general conformity of 
arrangement, from tiic oldest to the most recent, and a similarity 
over large regions. The aquatic animals and other remains, which 
are entombed iu tlie earth, exhibit a long series of beings, whose, 
origin dates from some of t^e eailiest strata, and whose fofm^, differ^* 
ing accordTng to the aiitlqufey of the rocks, successively come neare^ 
and nearer to. the modern productions of the hmd and the ocean. 
During: this process, at intervnl*?, vegetable forests swept into estua- 
ries, or lakes, furnished the materials of coal, and the intermitting 
action of submarine volcanoes frequently broke the consolidated 
Strata, and formed basaltic atid other overlying rocks. At times, too, 
more violent exertions, probably of the same cause, uplifted groups 
and ranges of thountains.with great disruption and dislocation. Ope- 
rations of the same kind itre to this day continued, tmt sp fe^m*, 
that we commonly speak as if the causes which concurred to produce 
the crust of our pkmct had ceased to e.\ist. They appear, however, 
to have been gradually weakened ; and when the last series of the se- 
condary beds, partly marine, partly lacustrine, was deposited, a large 

ewttoh of pre^consolidated rocks blecame tenanted by land animajs* 
ttt again the waters returned and overflowed the inhabit world ; 
removed rocks, excavated valleys, and destroyed the terresitrial inha- 
bitants, from whose nnntomical construction, as displayed in their 
remains, it may be inferred that the antediluvian face of the earth was 
likfe our own, diversified by lakes, and ture.sts, and mount;iins. 

*This transient flood retires from the desolated continents j a|;ain 
the forest is clothed with fdiage ; birds fly in air, and animals rc^m 
this earth ; the mountains gather clouds,' rSin falls, the streams flow 
down their new channels, the seavesumes its appointed boundary; 
cliffs are wasted, low shores nre extended, vnlleys are filled up, vol- 
canoes are in action j nature revives again, and man, by contempla- 
tion of the plifenomcna, reads the awful history of his birth-place, 
gathers ideas of tlie immense agency e^certed in the construction of 
the earth, compares this planet with the other members' of the solar 
system, and views the solar system' itself as only js small part of the 
immeasurable works of God !** 

# * • ■ 

• _ Ab^mptis per longum viribus aivum, 

N^. Vol 9. No. 53. Miy 1831. 2 Y 
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Thb part of the w^rk m dear and methodiica], and agrees with the 
most generally- received opintooa of English geologists. 

The evidence adduced in support of Dr. Buckland's diluvial theory 
deserves parlicniar attention j and if the author has rather exceeded 
what his evidence will warrant, when he says " the deluge covered 
the whole earth," he lias certainly imposed a serious difficulty on 
those who deny that such u flood has pirerswept the hills of Enguind. 

In Chapter 11. we find the foUowii^ tabular view of tiie series of 
Yoiltshhre stiata. 

^Tabular Vien of the Se7'ies of Yorkshire Strata, 

VtnM TbiclmeM. 
Feet. 

43talkfir-f 1 White Cbslk 
molton. \ 2 Red Chalk 

Clay valeC^^^^ 
formation^ 

(Smith.) ^ ^ Kimmeridge chiy 

5 Upper calcaveoos 
grit 

6 CoraDine oolite 



500 fTheWold hills from Flam- 
5 \ borough to Hessle. 

iSpeetODj Knaptoo. 
Kirby-Moorsidey Helms- 
ley, Settrington^ EU 
loughton. 

f Silpho Brow, Sinmngton, 
I WassBank. 
^ f Scarborough Castle, Pick- 

\ ering, Mai ton. 

*^ J L vening, 

}r Scarborough Caatle* Sal- 
ISO i tergate Brow> Rievauk 
L Abbev. 

9Kellaw.y.«ck } 40 

,^ , V * 1 rGristhorpe, White Nab, 

13 Lower sandstone,! ^aq f Cloughton, Peak, Burton 

shale, and coal. / \ Head, &c. 

Somenetshire.) J I 



15 Upper lias shale 

16 MarUtone series 

17 l4»wer Uaa shale 



Clifb near Whitby, Hflls 
near Guisbrough, Ac. 
Cliflfe near Staiths, Head of 
Bilsdale, Eston Nab, &C. 
cAn / Robin Hood's Bay, Boulby» 
^^ '< Redcar. \ 



200 
150 
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^ a 

Carhonift 
rona 



18 Red marl and red 



Ftet. 



19 



sandstone. J 
rBrotbertonlime-l f|f 
Bloiie f 
Red day andl 
gypsum / 
Magnesianlime-I .a^ 
L stone f *^ 



t^i J ^^rm, Boroughliridge^and 



Ferrybridge. 
'From lirotherton to Don* 
caster. 



i 



50 



1 



Fairburn, Knottingley. 



Catterick^ Knaresboroagb, 

[ Doncaster, &c. 



Coal measures 2000 Leeds, Barnsley, Sheffield. 
21 Mountain lime- 1 jqaa /Swnlet! ale, Yarcdalc, and 
stone series J \ Wharidale. 



honife- V 
itlon. ^ 
"lli^- {22 Slate rocks 



Thirkni-si, un. 

known. 



Ingleton, Sedburgh. 



Over these strata is spread the detritus of the deluge, and in parti- 
cular places this is covered by more recent aocumolatifws of peat, 

doy, &c. 

" The eastern pari of Yorkshire may be topographically considered 
in five divisions. Three of these are conspicuous from their eleva* 
tion ; viz. the open round-fronted wolds of chalk in the south, the 
Hat-topped ranges of oolite in the middle, and the more OMrantainoiis 
graaps of shale, iandstooe» Umestone, and ooal,whidi form the north- 
ern moorlands ; two are wide, level tracts : viz. the vale of Pickering, 
which separates the chalk wolds from the ooTitic hills, nnd Holder- 
ness, which is a broad tract of alluvial marshland^ undulated by hills 
of diluvial clay and gravel. 

These five divisions of the surface reach the coast in succession, 
and mark it with ver^r characteristic features. The shore of Holder- 
ness is, like the intenor, low and undulated ; the wolds terminate in 
long) lofty, and connected cliffs ; a depression on the coast marks 
the line of the vale of Pickering j flat-topped heights characterize the 
oolitic formation on tlie siiore, as well as in the interior j and the 
highest precipices on the coast belong to the same series of rocks as 
tlie loftiest of the inland hills." .1 



^ I%e Moorland Distria. 

This district is remarkable for presenting, along its whole outline, 
a range of bold and steep escarpments. Its overhanging clifis, which 
so strikingly characterize the coast between Scarborough and Redcar, 
are among the loftiest in Britain j and where it turns inland from 
Huatclid, by Rosebury Topping, Burton Head, Dromanby Bank, and 
Osmotherly moors, it maintains the same high and precipitous aspect, 
and looks over the plain of Cleveland and Mowbray, as the T&ngce 
of Cleeve and Broadway overlook the vales of Gloucestershire. This 
similarity of appearance is owing to analogy of geological structure. 
The wiHe vales of Gloucestershire are, like the vale of Cleveland, 
based on red marl and lias shale j and the oolitic rocks of Cleeve and 
Broadway are represented, though with great variations^ by the rocks 
of the corresponding escarpments in Yorkshire.** 

gya «in 
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"In the following table, they are numbered according to the gene- 
ral series of Yorkshire strata^ pages 32, 33. 

Grcateat oteerved Thicknc«|. 



1.1, 



o 



r 6 

200 

30 

600 
€0 

200 



150 



14 



id 



500 



,"J0 Impure, sometimes oolitic limestone, full of 
shells. (The combrash of geologists.) 
11 Sand?;tnne, shale, ironstone, and coal^ with car- 
's « bunized wood, ferns, and other fossil plants, 
i i 30 12 Impure, often oolitic lioiettODe and ironstone, 

with many fossil shells. (OidUe of Bath.) 
13 Sandstone, shale, and coal, with cafbonized 
fossil plants. 
Subrnlcareous, irony sandstone, often contain- 
ing sliells , c ill ed do^^er. {Inferior ooUte o( 
Somersetshire.) 

Upper lias shale, or alum shale, with nodules of 
argillaceous limeMtuuc, ammonites, belem- 
nites, &c. (Blue maWof Northamptonshiie.) 
£ J I o\f t 16 Ironstone and sandstone strata} with terebia- 
^ ^ "S tnks, pectines, cardia, aviculse, &c. (Jfcr^ 

sfonr of Northamptonshire, &c.^ 
17 Lower lias shnle, with gryphaeae, pinna), piagi- 
ostonidi, ^e. [Lias ahale of Somersetshire)." 

On coraparmg this section and tlie enlarged descriptions of the 
liiLs and oolitic formations of Yorksiiirc 1th that of the vicmity of 
Bath| we obtain the following important conclusions : 

Ist. That the calcareous portion of the lias of Yorlcsbiye is much 
lesB decidedly accumiilifted into solid limestone ntk than about 
Bath, and in this respect the Ltnoolnshire lias possesses an interme- 
diate character. 

2dly. Tiiat themarlstone beds, which, though well distinguished by 
Smith, seldom apjiear in much force near Bath, and then only twenty 
feet beJuw the &aiid of Uie iuierior oolite^ are in Rutlandshire burii^ 
one hundred iieet below that rock, and are covered InYorkshure by a 
diickncss of two hundred feet of alum shale. 

3dly. That the yellow or brown sand and sandstone, which near 
Bath separates the infprior oolite from the Has, is continuous through 
the counties of Rutland and Lincoln into Yorkshire* where it is * 
scarcely accompanied by any trace of oolite. 

4thly. That instead of tiie shelly calcareo-argiUaceous series 
(FallirM^fiarth b^9. Smith) of beds wmeh divides tbe Batb oolite info 
great or ^pper and lower, or fermginotti oolite, the Yoricshite hilb 
contain fully five hundred feet of sandstone and shale with a vast va> 
•riety of fossil plants, and thin seams of coal; and that between the 
great oolite and the combrash, a similar interposition of sandstone 
shale and coal-plants is repeated. The Bath oolite formation Ls 
therefore jn Yorkshire u true coul-Qeliti, and must never be icit out at 
/[loasideration in any spj^culations on £he origin of coal seams. 

Mr. Murchison*s reseaichesin -Sotheriand show how far northward 
this coal-field reaches, and there are sevftnl similar examples in Ger^ 

many ; 
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many; but to the south its extent is veiy small, for as the oolites 
thicken towards Lincolnshire, the sandstoiie and shale are attenuated. 

" Having thus noticed^ in ^euerul terms," Mr. FluiUpb observes, 
the chamcten of the carboniferous and oditic formationf itienaim 
to atate, that of this whole series, which taeaiareK, in some pUi€ei» not 
leas than aeven hundred feet in thickness^ no part whatever is conti* 
nued across the Humbcr, except the calcareous strata. Indeed, I am 
in doubt whetlier any portion of the sandstones^ shales^ and coaly is 
prolonged to the south so far as the river Derwent." 

** If wc were to put out of coasiderulion the i>heily beds of lime- 
stone, which alternate with thenij we should find in these caHMmife- 
rons rocks mudi resemblance to that mof e ancient deposit of coal, 
and sandstone, and shale^ which has been expressly called the coij 
formation. But still we are furnished with the most satisfactory 
means of discrimination, in the plants which accompany the coal: for 
though, ])Lihaps, one hundred species of fossil plants have been dis- 
covered in the west-riding cual-iieid, and not less timn hity in the 

sandstones and shales of the nozth-eastem coast ^ it is not too bold 
an ifssertipn to affirm, that no one species has yiet been found which 
js common to both situations. 

''The Tabular Oolitic Hills. 

" These hills meet the sea-coast between Filey and Scarborough 
on the east. They rise toward the north from under the vale of 
Picltering, and terminate in a remarkable line of escarpments at 
Silpho Brow, Blakehoe Topping, Saltergate, Lestingham, Eastersidci 
and Black Hambleton. From the vale of Pickering the ascent to 
them is long and gradual, but from the northern moors it is very short 
and abrupt. The altitude of the hills increases westward. ThuSy 
Gristhorpe cliffs are about two hundred and seventy leet high ; Oli- 
ver's mount, four iiuudred and ninety feet ; the heights above Trout- 
beck, six hundred and fifty feet j above Rievaulx Abbey, eight hon* 
dred feet ) and at Hamlileton, twelve hundred and mrty-sis lieet. 
Even at considerable distances, the plane summits and abrupt termi« 
nations of these oolitic hills are very remarkable." 

" It £the district] includes the following strata : 

rS Upper calcareous grit, containing fiossils 
respmblinir those in No. 7. 
Summits and . 6 Coralline oolite, marked by corals, echini, 
edges of the ] plagiostomae, melanite, &c. 
tabular hills. | 7 Lower calcareous grit ; pinnc, gryphaeie^ 

ammonites, &c. 
"8 Gray argillaceous earth, containing many 



«5 

<3 



Slopes of the ' 
same hills. ^ 



fossils at the bottom. (Oxford clay of 

the south.) 

Ferruginous or argillaceous sandstone, 
with remarkable gryphseae, ammonites, 
drc. (Kelloways rock of the south,)** 

• The upper calcareous grit was first noticed and described hjf Mr. 
Phillips in his paper in the Phil. Mag. and Annals for April 1820. 

« Whoever 
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" Whoever compares this series of strata with the coralline oolite 
formation in Berkshire and Wiltshire, will find them extremely similar 
in the mode of arrangement, in mineralogical composition^ and or- 
ganic contents. The features which they impart to the country are 
much alike in both districts^ and the whole evidence in favour of their 
affinity is complete and satisfactory. Yet the two districts lie wide 
asunder, and in all the intermediate tract a grent portion of the series 
is unknown. From Acklam to the neighbourhood of Oxford, no co- 
ralline oolite or calcareous grit appears at the surface, (unless the 
limestone before mentioned in Lincolnshire, belongs to these rocks,) 
and the Kelloways rock has not yet been described between Hunting- 
donshire and the H umber. This should teach us not to undervalue 
the evidence of organic remains, for these are always useful and often 
necessary G:nides to determine the affinities of detached portions of the 
strata ; and, when viewed in combination with the substance and ar- 
rangement of the rocksi the results to which they lead may be confi- 
dently adopted." 

We quote the principal part of the notice of the vale of Pidcering, 
on account of the diffisrence of opinion between the author and Pro- 
fessor Buckland, respecting the value of the existing evidence oS its 

former condition. 

** Professor Buckland, in his admirable work, the Reliquiae Dilu' 
vlana, seems to admit the probability of the vale of Pickering having 
been an antediluvian iake, which was drained when the present out- 
let at Malton was effected by the waters of the deluge. 

<'The idea of its having been a lake naturally offers itself to every 
one who considers its wide level surface, and remarks the multitude 
of streams which run into it, and pa!?s out by the single channel of 
the Derwent. But I do not think that the present appearances of the 
vale can fairly be employed to support opinions as to its condition 
before the flood. The vale of Pickering has a partial surface of allu- 
vial sediment, and a general covering of diluvial clay and pebbles, 
upon a substratum of blue clay. How vast a load of dUuvium lies on 
this stratum, in particular situations, Ls known to those who have in- 
spected the cliffs between Spceton and Filey ; and similar accumu- 
lations prevent it from appearing in all the central part of the vale. 
The present flat appearance of this great hollow, therefore, is owing 
to the effiects of the deluge and subsequent causes and affords no 
clue to its antediluvian condition." 

^^Tke Chalk Wolds. 

The. wolds of Yorkshure form one of the most remaikable features 
in this county. High and t^re of trees, yet not dreary nor sterile, 

they are furrowed as all other chalk-hills, by smooth, winding, rami- 
fied valleys, without any channel for a stream. Where several of these 
valleys meet, they produce a very pleasing combination of salient and 
retiring slopes, which resemble, on a grand scale, the petty coucavi- 
ties and projections fat the actual channd of a river. No doubt these 
valleys were excavated by water, but not by the water of rains, or 
springs, or rivukts. Some greater flood, ii| more aacient times, has 

performed 
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perfomed the work^ and left the traces of Us exteiit in the pebbles 
which it has deposited along its course." 

In wells and pUs sunk on the wolds, the chalk has been several 
times perforated, and found to rest on Kimmeridge clay, near Sher- 
burn, and on lias, containing characteristic fossils, fof which speci- 
mens have beeti presented to Uie Yorkshire Philosophical Society by 
the Kef, T. Rankin^) at Huggate. The latter fiust is highly impor- 
tant, as it shows to what an extent the nnconfbrmed arrangement 
pre?aih under the central part of the wolds. 

'* Holderness* 

"Holderness, taken as a natural division, may be f^nid to include 
the whole country lying between the casti rn slope ot the Yorkshire 
. wolds, the German Ocean, and the channel of the Humber. Its 
western limit passes by Bridlington^ Burton- Agnes, Driffield, Beswick, 
Beverley, and Cottingham, to Hessle | what may have been anciently 
its extent towards the east and south-ost, is not easily determined, 
because on these sides it is exposed to a turbulent sea, which its loose 
materiiUs are i!l calculated to resist. Its greatest length is somewhat 
less than forty miles, and its extreme breadth about sixteen. It in- 
cludes about three hundred and eighty square miles of surface, of 
which, perhaps, seventy square miles are marsh-land, relinquished by 
the sea, according to a regular process of nature, or reclaimed by the 
enterprising industry of man. The remainder of the surface, though, 
on a general view from the wold-hills above, it appears like one ex- 
tended plain, is found, on closer inspection, to be remarkably undu- 
lated 5 and though no land in the whole district exceeds one hundred 
and forty feet in height, yet as the valleys are often sunk to the level 
of the sea, the hiUs assume a degree of importance which a stranger 
would by no means expect." 

"There is, perhaps, hardly any district in the island, which displays 
in so striking a light the powerful effects of the deluge as Holderness ; 
for in this country its accumulations compose the whole mass of every 
hill, and form the deep foundation of every marsh. In the cliffs of 
the coast and in the gravel-pits of the interior, remains of antedilu- 
vian animals are frequently met with, and the interest which these 
discoveries cannot fieiil to excite, is increased by the abundance of the 
alluvial deposits which have happened in the same country at various 
subsequent periods, and contain the bones of animals of a more re- 
cent date. The remains of creatiires overwhelmed by the flood, and 
of those which perished after it, lie here not far sisundcr; the circum- 
stances attending their destruction may be deliberately examined, 
and the contemplative mind is presented with a physical record of the 

C:ipal changes to which the surface of the earth has been exposed 
the deluge to the present day. 
" The lowest of all the accumulations which rest upon the chalk of 
the wolds is an irregular layer of fragments of chalk and flint, which, 
being derived from the stratum beneath, are very little water-worn. 
This singular deposit seems due to a less violent action of running 
water than the general mass of heterogeneous pebbles which covers 

it. 
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H. It seenii to indicate that the effects of the deluge were pfDduced 
at different periods ; as if tlie water had been liuble to ^reat perio- 
dical ebbinc: and flowinc;". 1 am not aware that any remains of land 
animals have occurred m this rubbly deposit, near Flamborough, or 
on the wolds ; but at Hessle it contains the teeth» and bones of the 
txtremitiesj of horse^ ox^ and deer, very little worn by sttritloii- 
Tbne bones, thenelbre, belonged to animals feuding in the neigh* 
tenrhood J and as they aM noW covered up by a great thickness of c!ay 
and pebbles, derived from a far greater distance, we cannot doubt 
their antediluvian origin. I think the rubbly layer of chalk and flint 
fragments is not found on the highest parts of the vvold-hiils, but has 
been drifted chiefly to the lower part of their slopes." 

" The thickest and most extensive of the diluvial accumulations in 
Holdemeis is a mass of clay and pebbles. In the cliflb north of Brid- 
lington and at Hessle, it is seen to cover immediately the water- 
moved rubbly chalk and flinty which lie on the great stratum of chalk. 
It extends in a connected mass, under nearly all Holdern ess, forming 
most of the hills and 'hard land,' and underlying most of the accu- 
mulations of gravel and alluvial sediment. In the highest cliifs on 
tliis coa^t, its thickness is not less than one hundred and thirty feet. 
Its composition is remarkably uniform^ We every where observe ll 
to be a solid body of day« containing fragments of many pte*eKistent 
rocks, which vary in magnitude, and in the degree of roundness to 
which they have been reduced. The fragments are, in g'encrnl, r>ot so 
numerous as to touch each other, but are scattered through the clay as 
plums in a pudding. However, on the to)), or in the uppermost part 
of the deposit, the^ are sometimes aggregated into distinct la^'crs of 
grave1> which contnine for a short distanoe, and fhrnish springs of 
good water. The rocks from which the fragments appear to have been, 
transported are found, some in Norway, in the highlands of Scotland, 
and in the mountain^ of Cumberland ; other*; in the north ^vp«^tern 
and western parts of Yorkshire, and no inconsiderable portion ap- 
pears to have come from the sea-coast of Durham, and tht neigh- 
bourhood of Whitby. In proportion to the distance which they have 
travelled, is the degree of roundness which they haveeoqnired* AH 
the fragments of granite* porphyry, mica slate, and clay slate, which 
can be compared with no fixed rocks nearer than those of Cumber- 
land and Westmoreland, arc rolled to pebbles ; the anq-1e?< are -^'orn 
away from every mass of limestone which has been drilled from the 
north-western hills of Yorksliirc } but those which have been brought 
from the nearer points of the chalk range have yielded much less to 
attrition. Some attenlion is required to the original hardness of the 
stones : we findf solid masses of ironstone and quarts much less worn 
than granite; limestone less rounded than millstone grit ; and flint 
with uninjured an^le^;, whilst chalk and magnesian iimeMone have. 

lost their original surliaces.'* 

The following notices respecting the supposed crag of Holdemess 
are found, pp. 53, i>4. 

'.'Amidst this heterogcneoas mass, which indieaiteB sach varwna' 
and visileift cmrrenta of water^ it is vemaikaUeihat we find mMy- 

rsther 
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tather delicate murine shells, in tolerable perfection. Besides the 
strong shells of Turbo littoreus. Purpura lapillus, and Buccinum un- 
datum , we have Mya arenaria, Teliina solidula and tenuis, Mactra 
subtruucala ? Cardium edule*« and a shell which appears to me to 
bl! Crasstnft scoticB, TIm^ ahelb are »o«t' abandant tuong particular 
layers in the gravel. The mass descends toai great ctepth/ and ^tt 
loand beneath the adjacent narsht'land, fvliich cobsists of fine clay; 
lyin^upon peat and trees, and is part of an extended level tracts 
reaching from the Humber near Pattrington, almo??t to the sea, at 
Sandlev mere. It seems to have been, at some former period, a 
channel for some vast volutne of. water j for it winds as other valleys 
do, and the gravel hills which bonrid it aie abrupt on the concave 

aidej and slope eently down on the other." 

The allavtal aeposits in Holdemess are extensive and interest- 
ing:— 

" The lakes, which were left on the retiring of the diluvial currents, 
appear to have been continually diminished in depth, and contracted 
in extent, by deposits of vegetable matter, decayed shells, and sedi- 
mentj fafou^l into them by umd-flocNlft. - In this manner a surprising 
number of inland lakes have been' extinguished in Holderness, ana 
nothing remains to denote their former existence, but the deposits 
by which they have been filled." 

" All the lacustrine deposits containing peat, which I have inspect* 
ed in Holdemess, agree in this general fact, that the peat does not 
rest immediately upon the diluvial formation beneath, but ls sepa- 
rated from it' by at least one layer of sediment, whfdi is seldom with- 
oat shells; The peat Is very generally confined to aaiagle layer, 
and shells are seldom foutid above it. Supposing that all the varied 
ties which I have witnessed in difierent places existed together, the 
section would be nearly in the following general terms ' 
Clay, generally of a blue colour, and fine texture. 

2. Peat, with various roots, and plants, and in large deposits con- 
taining abundance of trees, nuts, horns of deer, bones of oxen^ 

' Arc; • ' ' * 
Clay, of difierent coltfoft, with firerii<^Mer lymiiMf. 

4. Peat^ as above. 

5. Clay, with fresh- water cyc!ades,&C. and blue phosphate ofifOO. 

6. Shaiy curled bituminous clay. 

7. Sandy coarse laminated clay, filling hollows in the diluvial for- 
mation. ' * . ' 

" Of these, the most constant beds appear to be No. 1., 2, and 5, 
and, m generttl» these constHnte the whole deposit In difieMC 

places, the layers exhibit much diversity of colour, consistence, and 
thickness. The peat varies in its thickness from five feet to less than 

as many inches, and its constituent parts seem not the same: in a 

(ew iofitaoces there are no shells in the lower clay, and when they do 

. - • , 

• " It must be owned the gravel shells are generally less truncate post^ 
jiorly, and less convex- than the recent specimens ; but there are variationi 
in the form of Cardium edule, some individuals beirig more oblique than 
others : both vsrieties occur in this gravel-pit.*' 
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occur, they are sometimes of (iifterent kinds ) cyclades and paludinse 
are most plentiful. Aiioduns occur in it at Owthorne^ but I did not 
find them daeirhere. 

" The quadrupedal remains which have been found in this lacua- 
trhie formation, belong principally to deer. Bones of oxen likewise 
occur in it. Of deer, at least, three species have been discovered in 
the peat and clay ; the great Irish elk (C. giganteu^^. tlie red deer 
(C. elaphus\ and the fallow deer (C. dama). A doubtful skull, 
(found ut OwLhoiae,) in the possession of the Yorkshire Philosophi- 
cal Sodety^ has some resemhlance to the craniam of the chamois 
goat/* 

(To be continued.) 



LVIL Proceeding Learned Societies. 

ROTAL SOCIETY. 

Feb. d. — A PAPER was read, entitled, " On the Lunar Theory." 

Communicated by the Rev, Dr. Gardner. 
The sn>>iect treated, of in this paper is introduced by a review of 
the laVxun s of Clairault, Eulcr, D'Alembert, and. Thomas Simpson. 
The theories of these eminent men, the author remarks, were very 
deficient in accuracy, and were not at all adequate, without correc- 
tioa from dbservaftion, to the construction of tables* Tb^ conld 
serve only to point out the arguments of the eqiiationsi and not sU 
even of these. The inequalities of tlie moon's motion are' investigated 
by approximatiiirr processes, ■vvliich lead to results more or less ac- 
curate, according as the approximations are carried to a crrcator or 
less extent. The writers above mentioned had contented themselves 
with short and easy approxux^atious ; and tliougb they had accom- 
plished much, had yet left much more to be done. Subsequently 
to these, Mayer published an eUborate theory of the moon ; but his 
coefBcients required much correction, theresmts of his computations 
being in some cases found to difi^r very widely from observation* 
A much greater degree of accuracy was attained by Laplace, who 
bestowed particular attention on the influence of minute quantities 
in every part of his theory. In the present paper the author has 
endeavoured to introduce further improvements in tlie lunar theory, 
by carrying the approximations considerably further than has hitherto 
been done. 

In the solutions of the problem given by former mathematicians, 

the chief obstacle to the attainment of accuracy was the extreme 
lenc^th find Inbmn oIl the necessary computations. Another object, 
there tore, whicli tlic author has had in view, is to facilitate these 
corapuutions, and render them less laborious. This he endeavours 
to tiket by the employment of certain artifices, by which the muiti- 
pfidty of small terms will, with their co-efficients, be reduced within 
a practicable compass, and their muneiicsl^ computation rendered 
Ijess appalling. 

The 
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The co-efficient of tlie equation dependmg on the moon's distance 
from the suo, aflfordft the means of caladating the smi's horizontal 
parallax. For this purpose Laplace has computed this co-efficient 
with greater accuracy than the rest ; and he makes the sun's parallax 

nearly 9". The author's theory gives it little more than 8"|, which 
is very near the mean of the various results obtained by the obscr- 
Tation of transits. He tliinks that there is, therefore, great reasoa 
to conclude that its true value is about this quantity. 

Feb. 10.— The reading of a Paper, entitled, "On a New Com- 
hinatioii of Chlorine and Nitrous Gas.*' By Edmund Davy, Esq. 
F.R.S. M.R.I.A. Professor of Chemistry to the Royal Dublin So- 
ciety. Communicated in a Letter to Davies G jlbert> Esq. late Presi- 
dent of the Royal Society ; — was commenced. 

Feb. 17. — The reading of Professor Davy's Paper was resumed 
and concluded. 

In the course of his experiments on a new test for chlorine gas, an 
account of which was lately read to the Royal Society, the audior 
was induced to examine the gases produced by the mutual action of 

nitric add and different chlorides, and also of the nitric andmuriatie 
acids on each other. When fused chloride of sodium, potassium or 

calcium, in powder, is treated witli as much strong nitric acid as is 
sufficient to wet ir, a considerable action takes place : cold is produced, 
and a gas of a bright reddish or yellowish colour is copiously evolved) 
which evolution is promoted by applying a gentle heat. This gas, 
especially in the early stage of the process, appears to he a mixture 
cMP chlorine and another gas, distinguished from it by. the great ill* 
cility with which it is absorbed by water* From this drcumstanoe, 
and from its also exerting a considerable action upon mercury, its 
properties cannot be satisfactorily ascertained by collecting it in con^ 
tact with eitlier of these fluids ; but as it is much heavier tiian com- 
mon air, the a\ithor was enabled to collect it in sufficient quantity 
for examination, and nearly in a pure state, from a tubulated retort 
by means of a bent tube reaching to the bottom of small narrow- 
mouthed bottles, with ground stoppers. 

The gas, when thus obtained, is of a pale reddish yellow colour ; 
has an odour somewhat resembling that of chlorine, though less pim- 
gcnt. From its strong altinity for moisture, it fumes when brought 
into contact with the air. In its ordinary state of dryness it destroys 
vegetable colours, readily bleaching turmeric paper : litmus paper^ 
however, is reddened by it before it is bleached. But when carefully 
dried by means of fused chloride of sodium, it does not afiect those 
substances. This gas does not support combustion ; but the biful- 
mtnate of silver explodes in it. 

The author next describes its action upon phosphorus, sulphur, 
antimony, arsenic, bismuth, tin, copper, zinc, iron, lead, gold, silver, 
platina. mercury , sulphuric ether, alcohol, oil of turpentine, naphtha, 
concentrated muriatic acid, iodine, and bromine. With hydrogen 
gaa it forms a mixture which explodes when ignited. 

The ^neral conclusion which the author draws from his experi- 
ments, IS ^at this gas IS an actual compound of ishloiine and nitrous 

2 Z 3 gas» 
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gas, an4 He Unevefore gpv^ t)t nwwt lof the. eUofMiHoiHi gas. 
Whieii cpUected over mercury»eae pcirtkiii pf itforma.witb that metal 
H white .cioippqivid, wbicl) apfpeer$ to he .a viixture of cakmel and 

corrosive sublimate, whilst the remainder is found to p\ve oran[»e 
vapours with connnon air, attended with a diminution oi volume, 
and to be almost wholly absorbed by a recent solution of L^rcen sul- 
pliate of iron. He also iist'crs that the gas consists ui ec^uai vuluiues 
of chlorine and nitrous gas, combined ijMpether .wilhout. any conden^ 
entioji, itf a^mic ni^ml^r betog He finds its specific gravity, 

pctmpared vri^ that of atmospheric air, to be 1.759. 

In the inu^ual j^eiPomposition of chloride of sodium lyad nitric acid^ 
the products appear to he. chloro-nitrous and chlorine gases, and 
nitrate of soda. The author ejcplains the changes which tatke place in 
the lollo N iiig manner : — the nitric acid, by itb pai tial decomposition, 
yields nitrous gas and oxygen: the lonuer miites with part of the 
ehlprino expelled from ^che ^mlorlde of sodium, to forai cbtoro-nitrous 
ga;, wju|#$ <^ latter eombines vith the sodium to fi>rm soda, whidiv 
pi^ the reroainint^ nitric acid, compose niti'ate of soda> The. rep 
mainder of th? chlorine mixes with the chloro-nitrous gas. 

The author states that the two component gases of the chloro* 
nitrous gas unite at once when brought into contact, after having 
been dried in the most careful manner possible; a fact which is coo:- 
^rary to tlie opinion generally entertained among chemists. 
. By parsing chlocormtrpus gas throu^ v«t«r an aeid is obCaine^ 
iir)iidi.ap{»ears to reeendile veryekMely the epmnmsolvent of gol^ 
or ogyia regtOf O^ierjivise called the nitro-muriatic acid. The jraltfaor 
here remarks, that if the constitution of the chlorp-nitrous gas be 
^uch as he has stated, that is, composed of SO by weight of nitiottt 
gas and 72 of chlorine, one of its proportionals should decompose 
two of water, consisting of 1 6 oxygen ^d 2 hydrogen ; thus formi- 
ing 46 ni^ous aci4» and 74 muriatic acid. But an acid so consti^ 
^tilted ^hpuld be in^epable of actiitt on gold or platina ; now the add 
reei^ting: t(im the absftrptwn .pfchhno^mtmiis gat by water hss 
this 'power* 

The author conchulr^s from his experiments, that the power of 
nitro-muriatic acid m dissolving gold is not owinn^ to the liberation 
of chlorine, and that muriatic acid may be sejiurated from nitric acid^ 
even when the latter is only half the volume of tlie former. He.rcr 
gards qhlorine |uid cbloro-nitrou^ gases as the gaseous products 
arising from the mutual action of strong nitric and muriatic acMU on 
each other, The nitro-muriatic and chloro-nitrous acids strongly 
i^semble e^ch other in their action on platina, though the acdvent 
power of th(' latter is decidedly greater than that of the former : and 
the addition of water considerably increases this power in both, pro- 
bably by counteracting their disposition to assume the elastic state. 
Both acids form, with different bases, i>aUs wlucii are mixtures of 
nitrates and chlorides^ The principal differences in these acids may 
arise from their mode of preparation, and is probably due to the «nmt 
of uniformity in their composition. 

Feb 24.-^A Paper wa4 read, entitled* VOa theChemical Actio* 

of 
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of Atmospiieric Electricity." By Alexander Barry, £s^ F.I«*j3t 
Comm^nicated by J. G. Children, Esq. Sec.R. S, 
: A |u|e was i:aiBed in an atmosphere which appeared favourable to 
tbc|-e%ldbitKMi of eleetrical phenomena^ from an apparatus firmly 
fixed in >tl|9. earth, and insulated by ft glass piUar. The string t9 
yl^i^h it was affixed contained a double gilt tbl^sad, and was let out 
to a length of five hundred yards. It was connected with a platina 
tube passing; about half way down a irlass tube full of a solution of 
sulphate ot soda, coloured with syrup ot violets, and inverted in a 
cup coiuaiiiing the same hquid. A similar wire in another tube, also 
filled with tbQ «o)pMred soli^tion, was placed in comqaunication witl^ 
t^>e4ivtl|» And ^e fluids in esdi made to commuiiicate by a beot 
giass tuVje pspying from one cup to the other. Tlie result of the 
experiment was^ that hydiogen gas and alkali were developed in the 
first tube, and oxygen gas and acid in the latter. 

The reading of a Paper, entitled, " An Account of Operations 
carried on for ascertaining the Pitference of Level between the River 
Thanieii at London Bridge and the Sea : and also for determining the 
Height above the Level of the Sea, he, of intemediate points pa88e4 
over rbetween Sheemess and London Bridge/' By Jolm Augustus 
Lloyd, Esq. F.R.S. ; — was commenced. 

Mar. 3 — rXbe, reading of Mr. Lloyd-ii Paper WHS resumed and 

concluded. 

The autlior of this paper received directions from the Lords Com- 
misisioncrs of the Admiralty, in February 1830, at the suggestion 
of the Koyal Society, to survey the river Thames, With a view of 
MPertiuning the difierence of level between certain parts of it ^ 
diA ine^n level of the sea neer Sbeemess; Having had experienee* 
while employed in a survey of the Isdimus of Psrien, of tiie grei^i 
imperfectioni in the levelling instruments hitherto used, he bestowed 
great pains in improving tlie construction of those employed in the 
present survey ; endeavouring to combine tlie properties of great 
steadiness and accuracy of motions in azimuth, with increased deli- 
csf^y in the levelj and permanence in the general position of the 
idi(|]e apparatus ; and hlsQ tp increase the power of the tel^scojpe. 
Tbe'«uthor then enters into a iull description of the iinproved int 
8tr«ments whid^ he employed, accompanied by diawings. 

As soon as he was furnished with the proper means of observing, 
he commenced his operations at Sheerness in the month of March. 
The principal object of his commission being to ascertain the heights 
ot diilerent places above the level of tlie sea, it beciime necessary, 
in the first place, to estimate the heights of the tide ; and accord- 
ingly having obtidned permission frcun the Admiralty to ereet a tide 
guage at the Dock Yard at Sheerness, he selected a corner of the 
boat basin as the most eligible spot for this purpose : having accom> 
plished this object, he next directed his attention to the establish- 
ment of a standard mnrk, from whence, as from a zero point, the 
levtllings might be reckoned. Considerable difficulty was met with 
in hxing upon a spot in every respect adapted to this object ; for 

all the buildings in the immediate vicinity of the tide gauge appeared 

to 
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to be deficient In the security of their foundation. He at length se- 
lected a lar^re block of granite in tlic southern pier of tlie entrance 
to tlie boat basin. He then caused a block of gun metal, cast for 
the purpose, two inches and a half square and eight incbfis long, to 
be sunk in the centre of the granite, about an inch below the sur- 
face, thereby allowing a brass box and cover to be placed over the 
standard to protect it from injury. In order that there might be a 
sufficient number of clierks to the permanence of this standard 
mark, the author cau.sinl others to be placed in the yard; namely, 
one near the southern extremity on the wall of the Dock Yard, one 
at the eastern side of the great basin, and one in a large block of 
stone resting on the brick-work of the navy wall. As a furthei 
means of fiiture verification of this standard level, he had a very 
laige block of granite placed on a slight eminence, two miles and a 
half to the southward of the Dock Yard, on which there formerly 
stood the old castle of (^ueenborough. One of the brass standards 
being let into the granite, the place was covered over, but marked 
by a small mound of earth near it, so that it may easily be referred 
to whenever it may be thought requisite. 

From a series of observations made at Sheemess in the 31 ears 1 8)S7t 
1828, and 1829, it is found that the mean high-water spring tides 
was 26*355 feet, low-water spring tides 8*74 ; mean 17*649. The 
mean high-water neap tides 22-656, low-water 11*836; mean 16'99d« 
The mean of the whole period being 17*27. 

The author then states the results of the successive levellings he 
took from Sheerness along the course of the river to London Bridge. 
On his arrival at Crreenwich Hospital, he commenced a set of biranch 
levels from thence to the Royal Observatory, for the purpose of de- 
termining its height above the level of the sea, — an operation which 
was rendered tedious by the abruptness of the ascent. Having com- 
pleted these observations, it occurred to the Astronomer Royal that 
the instruments employed in the survey might be used as a means of 
verifying the correctness of the horizontal point of the mural circles. 
The coincidence of the horizontal wires of the two instruments was 
found to be so nearly perfect, as to agree within a few hundredths 
of a second. From Greenwidi the levelling was continued on the 
opposite side of the river to different places where tide-registers had 
been kept. By the kindness of Mr. Lubbock, the author was fur- 
nished with the residts of twenty-six years' observations on the tides 
at the London Docks ; from v\ hich it nppears, that the height ot mean 
high-water mark there, above that at Sheerness, is 2*24 feet, and the 
height of spring tide high-water mark 2*03, and of neap tides 2*35. 
The Trinity mark on the western side of Old London Bridge is 
2*16 feet below the north standard mark at Sheemess, and 1*9 foot 
above the mean spring tide high-water mark at Sheemess. 

The author concludes by giving a long catalogue of standard marks 
and other points of referonco between Sheemess and London Bridge, 
the north standard at Sliccniess being taken as the zero point. 

In the course of his observations he found reason to believe that 
the tremulous appearance of the air which has been termed miraget 
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k caused, not so'nitteli by evaporation as by the direct effect of the 
solar rays : for he remarked, &iat when there was a succession of 

clouds passing over the sun, the tremor was very great at those times 
when the sun shone; but the moment the sun was obscured over the 
whole space between the instrument and llie object viewedi the air 
was perfectly tranquil. 

Mar. 10. — It being stated to the Meeting by the President tliat 
Mr. Caldcleugh, elected that evening, was on the point of leaving 
England for Mexico, and would consequently have no other oppor- 
tunity during this session of attending for admission, Mr. Caldcleugh 
was allowed to <;ign the Obligation in the Charter Book, and was ad- 
mitted a Fellow of the Society. 

A Paper was read, entitled, "Description of a Graphical Register 
of Tides and Winds." By Henry R. Palmer, Esq., Civil Engineer. 
Communicated by J. W. Lubbock, Esq. V.P.&Treas.R.S. 

The author having long directed his attention to the efiects likely 
to he produced on tlic tides in the river Thames, in the portof Lon^ 
don, by the removal of London Bridge, was desirous of obtaining a 
series of accurate observations diirinj' all the chanjjes of tlie tides : 
and for this purpose constructed a machine, whicli, heing acted upon 
jointly by a time-piece and by a float resting on tlic water, registered 
of itself, upon a piece of paper, both lLc height oi tiic tide, and the 
direction of the wmd. 

A number of parallel and equidistant Ikies, representing feet in 
height, are engraved, and printed on long sheets of paper, the ends 
of which are joined together until a sufficient length is obtained for 
the purpose required. This lon^r slieet is wound upon a brass roller, 
which is placed near the lower j)art ol a cylinder one foot in diameter, 
so that the paper may pass round it ; its contact being preserved by 
a roller above, pressing upon it by its own weight. On the axis of 
the cylinder is a toothed wheel, which is acted upon by a clock, pro- 
duciiw an equable motion in the <^linder, which is thus made to 
complete one revdution in six hours. By means of another wheel, 
at the expiration of every hour a hammer is raised, whose fall strikes 
on an upright p\mch connected with a weather- cock on the top of the 
building ; and tlie figure of an arrow heing cut on the lower end of 
this punch, an impression oi the arrow is made upuii die paper : as 
the direction of the arrow always corresponds with that of the windt 
the durection of the latter is thus hourly registered. 

Immediately pver the axis of the cylinder, and parallel with it, is 
a rack carrying a pencil. The rack is acted upon by a pinion, which 
receives its motion from the float on the water : so that as the tide 
rises or falls, tlie pencil is moved backwards and forwards through 
a space which bears a determmate ratio to the actual rise or fall of 
the float : and thus, by the combined motions of the cylinder and of 
the pencil, the one regulated by the clock and the other by the tide» 
a line is traced on the paper, giving a representation of both. 

The Boat, which rests on the water, is a hollow plate-iron vesself 
suspended by a chain, which passes twice round a light cast-iron 

barrel. 
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haneU and tlien defloends, having a couitttr-weight attacfiiKl to it; 
Tiie float 18 placed in a well oonnnunioating with the riv^r, through 
a fine wire gauze, which prevents the undulatioiis of the AirfiMe 
from affecting the water in the well. 

The author concludes by an account of an application of simiiar 
machinery to the determination of the precise times of high watef, 
and the construction ol accurate tide-tables. He proposes, with this 
view, an instrument which shall record the height of ihtf tide at^eew 
minute, and promises to give to the Society a full descriptioii of sbea 
it nadhine when it shall have been completed. 
* Mar. 17. — A Paper was read, entitled, "Proposed Plan for'sti|^ 
plying filtered Water to the Metropolis nrid its Suburbs." By 
Lemuel Weliman Wright, Esq., Civil Engineer. Communicated by 
T. J. Pettigrew, Esq. F.R.S. 

The author, after giving extracts iVom tiie Report oi die Coiii- 
iuintoners appointed by His late Majesty to inquire into tibe supply 
of water to the metropolis, in support of the practicability of affind- 
ing a supply of filtered water from the Thames,* adequate tothe 'de* 
tnand, and within reasonable limits in point of expense, proposes his 
plnn of forming a filter undt i the bed of the river, for eficli Company. 
He states that the deposit ot mud on each side of the Thames does 
not reach below the low-water mark, and that the bed of the river 
throughout is generally a clean aud strong, though porous gravel. 
The niiid« tiiersfore, wiH puddle in, and -c^se the pares of ioe-bed 
bf gravel on which it lies, above low-wttt^r milk, so tbat theflltni^ 
don into the neighbouring wells, the waters of vrlrieh -ate'reinaifcftlilf 
pure, must take place below low-water mark. He therefoi^ pro- 
poses to construct a filtering chamber below the bed of the river, 
from which cliaiulx r a main pipe or tunnel must be made for con- 
ducting the filtered water into a well on the river side, whence it is 
to be arawnup by steam power, and distributed to the houses to be 
Supplied, by the mains and branches at pnesent-existii^ ^• 

The filtering chamber and apparatus are to bC pfepnre^ by e&rect^ 
ing a cof!er-dtai in the riVerj of sniBcient siie toihclose the whofe 
of the area required for that purpose. This coflfcr-dam will require 
piles of forty live feet in length. The bed of the river, thus laid 
dry, is to be dug out, and a bed of brick-work, set in cement, laid 
down : a floor must then be constructed in the form oi an inverted 
segment of an arch. On the top of the wbHs of Uus floor, plates are 
to be laid, and in the inclosed area, ipranite- blocks plated; upon 
these again* the girders arc to be laid, and«vef*.these'libe -joists^ 
which are to support a first layer of large flints. Upon t1ieiB<^, stfC^ 
cessive layers of smaller flints nre to be laid, each decreasing in siVe 
as they approach the bed ot tlie river. Upon the uppermost of 
these, a stratum of clean shinjzle is to be deposited? then a bed of 
fine and very clean gravel ; and lastly a bed of filtering sand, uatH 
it arrives yritldh ibot oftfae bed of die river, whR^ Uirt<apai6e«i«fll 
tiien be filled up With dean gravel'; thereby fofni^ a fimriiig^ied 
Of «ight feet in depths the top of which wB) slffl be foiv feefr beKMr 

low- 
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low- water hiark. So that, allowing seven feet for the timbers and 
brick-work below, and eighteen feet for the rise aiid fall of thie tide^ 
the total depth at high-water will be thirty-seven feet. 

* The paper is accompanied by a lithographic drawing, which ex- 
hibits the several parts of the scheme. 

" A Paper was read, entitled, On the VariaUe Intennty of Ter- 
restrial Magnetism, and the Influence of the Aurora Boradia upon 
it." By Robert Were Fox. Communicated by Dftvies Gilbert, Eiq. 

The author gives the results of a series of observations on the vi- 
brations of the magnetic needle, which he undertook last summer, 
for the purpose of ascertaining whether the intensity of its directive 
force is aifected by the changes in tlie earth's distance frooi the sun, 
or by its dedmation with respect to the plane of its' equa^tor; He 
observed that the magnetic intensity is subject to frequent variationsy 
which are sometimes cudden, and of short duration* These' anoma- 
lies he has been unable to refer to ai^ obvious cause, except when 
they were accompanied by the appearartre of the aurora borealis, 
which evidently affected the needle on many occasions. He also 
thinks that the vibrati ns of the needle became less rapid with a 
moist atmosphere, and more so when it was very dry. Changes of 
the wind and snow storms appeared also to be attended with fluc- 
tuations in the intensity of the magnetism. He endeavoured to as- 
certain whether there existed any decided and constant difference in 
the directive force of each pole ; conceiving that, on the hypothesis 
ot a central magnetic force, the north pole of the magnet would, in 
these northern latitudes, be acted upon with much greater energy 
than the south pole. From his observing that the relative intensity 
of the two poles is not always the same, he infers the probability of 
the earth's magnetism being derived from the agency of electric 
currents existing under its sur&ee as well as above it, and that the 
rapid fluctuations in its intensity are owii^ to meteorological changes. 

The riTTthor is led to conclude thnt the aurora borealis is an elec- 
trical phaenomenon, and that it usually moves dnrinpr the night nearly 
from north to south, and in an opjjosite direction during the day; 
tliat it is of the nature of positive electricity ; and that its elevation 
above the earth is much greater than a thousand, and perhaps thou- 
sands of miles. 



ASTRONOMICAL SOCIETY. 

Jan. 14'. — The following communications were read : 

I. On the computation of observed Occultations, by Mr.MncIciir, 

II. Observations of the right ascension ot Venus, to determine 
the moss of the Moon (as recommended by Professor Airy), by 
Professor Nicolai at Mannheim, and Professor Schwerd at Spire, 

Along with the observations of Venus, Professor Nicolai has sent 
his observations? of Gambart's comet. 

ITT. Observations of the right ascension of Venn«, nbout her in- 
ferior coi I i auction, by Professor Santini, at the Imperial and Royal 
Observatory of Fadua. 

Along with the observatiotas of Venus, Professor Santini has trans- 
N.S. Vol. 9. No. 53. May 1831. 3 A 
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mitted positions of Grambart's comet, deduced from obserTations 
wifh the equatorial instruraent of tho Observatory of Paduay bjr 
himself and his colleague, Dr. Conti. 

IV. A letter from Professor Bianchi, of Modena» containing ob- 
servations of the right ascension of Venus. 

V. OceuHatioos cf the StaiB and Planeti observed at I>ecpat,bj 
Professor Struve. 

Protesor Struve observes, that " even with such a powerful 
telescope as the Dorpat refrnctor, it is not easy to observe the 
emersion of faint stars from the moon's bright limb. But the mi- 
crometer, with the clocii-wurk horary motion, aiibrds a very satis- 
factory method of Measuring tbe distance ol a star, after emersioii 
fiNMS the enUghtened disc. These observations repJaoe a tost eoMr. 
eion, and have even this advantage over an emersion exactly ob« 
served-— that they do not depend upon the inequalities of the edge 
of the moon. Such micrometricai measures, both at immersion 
and emersion, will be found in the accompanying occultations of 
the Hyades. An accurate computation will show what degree of 
accuracy may be expected from this mode of observing, and u there 
be a constant error m the apparent diameter of the moon depending 
a|M>n the telescope employed. These measurements are, however, 
very difHcult, and, I should think, better adapted to Fcaunhofer's 
beliometer than to the wire micrometer." 

The telescopes were variously adjusted, upon close double stars, 
Upon Aldebaiau, and upon the moon; but tliaugli there were four ur 
more observers, in no instance was any projection seen. The d»- 
appearances took place instantaneously, when the apparent centre 
of the star entered upon the edge of the moon, and tne re-appear« 
ances were also instantaneous ; neither was there any previous varia- 
tion in the briUiance of the star. 

The observations consist of 

An occultatioa of Saturn by the moon... 16 Feb. 1826 

An occttltation of » Tauri £5 July 18^ Four observers. 

— 1 o Oct. -— > . 

Occultations of ee Tauri and the iiyadet 9 Dec. — — Six observers. 

OcculUtioDS of the Hyades 28 Mar. 1830 

VI. Two i\otes by Mr. Lubbock, on the comet of Halley. 

In the first of these notes Mr. Lubbock has deduced the elements 
of the orbit of this comet from Messier s ob:»ervaLiuufii, adopting the 
value of the semiaxis major ^iven by M. de f onttoulant, and the 
perturbations due to the pnncipal planets computed by M. Da- 
moiseau. The. elements thus obtained satisfy, with considerable 
exactness, Messier's observations from Jan. 22 to June 3, as is seen 
from an accompanying table : and as they differ sensibly from those 
stated b;^ the author in his paper, vol. iv. p. 42, he wishes them to 
be substituted in that place. 

Semiaxis major 18'0763 

Ezcentricity *9070 

Perihelion passage lilsrch 13*833 Mean time from ^stis Budni|ht. 

Inclination of orbit I'P 36' 0" 

Longitude of the ascending node 63 45 0\ Referred to the mean equi- 
Longitude of perihsKon.. 308 3 110/ noKl739. 
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; Adding to A« ab07« eleneiits ibe portyifMrtim giw- by M, ^ 
Poot^coulant, the elements for 1835 are as follow : 

Semians major 17*98355 

Excentrictty -907348 

Perihelion passage, 1 HS**), Oct. 31 4 " 4/"' Mean time £rom Paris midoight. 

inclination 17*» 4:^' 50" 

Longitude of ascending node ... 55 3 58 
Loogitode of periheUoo 304 j23 39 

Mr* Lubl»ock then briefly expUuns the mode by iribidi Iben el^ 

ments were computed. 

In the second note, Mr. Lubbock analyses a very valuable paper 
upon the same subject, by M. Hosenberger> contained in the Asinm, 
Nach, Nos. 180 and 181. 

M. Rosenberger first obtained approsdmato ciemonts ftom fivoof 
Mesrier's ob8er¥fttions» adoptisgm seroiaxts major of Damoiseaa, 
He then calculated the met produced upon the elements by the 
|>erturbations of the seven large planets, for every ten days, from 
the 1st of January to the end of May 1759. With the corrected 
elements belonging to each day, he coruputcd an ephemeris of the 
comet, euipluyiiig, fur Lhla purpose, the iSulax Tableb oi Cariini^ as 
correeted by Bewel» having regard both to preeession and nula^ 
'tion* These computed places were carefally compared with-tibe 
iihservad places. The positions of the stars with wnich the comet 
was eoinpared were taKen, when possible, from the Fvndnmenta 
Astronomies^ or Piazzi's Catalop:np. When these were wanting, the 
Histoire CeleMe and Bessel's Zones were resorted to, and maiiy 
stars were detenained by rroiei>sor Bessel for this purpose, in 

sedncing the obiervations, parallax and the diffsrences of refraction 

were taken into account. Finally, all the observations which could 
be depended upon, these of Messier, Maraldi> Cassini^ Bradley, Hell, 
and Darquier, were combined and made use of by the method of 
least scjuares. 1 iie elements resulting from this comparison we 
compared wiih Mcssier's observstioni», and the difierences do not 
mseed half a minute in apiiee* Mr* Lubbock finds the difleeencM 
^ wecn his elements and those of M. Rosenhmiger more consider- 
able, than he bad expected, especially the excentridty : they are, 
however, of the order of the uncertainty which must exist in the 
calculation of the perturbatious of the elementH, between 1759 and 
1885, and tlicrefore practically of little importance. 

It iii to be regretted that M. Rosenberger has not u^ed the &euii* 
luds major of M« dePontteoulant. He has, however, computed the 
variation of the dementi produced by a small change in m semi- 
axis major, whence, adopting the value given by M. do Fonttou- 
lant, the elements of the orbit are 

Seiniaxis major«.«««*»M«.»« ■•••»«.* 1 8*0763 
Excentncity -96766333 

taibdiou passage 1759, March \WJ^ Mean time from Paris Q\idnkl)t. 
Loseittule of ascending node .... h'^ \T 47"' 19 
Distance of peiihelion from node 110 37 ^7*90 

Inclination of orbit 17 21 44 

Mr. Lubbock is, however^ inclined to doubt whether this method 

3A2 is 
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Is applieablei except when the chenge in tho semiaxii nu^or is very 

minute. 

" This comet is one of those which most nearly approach the 
orbft of the earth. When in one of its nodes, it may be at a distance 
from us equal to -r'^th of our distance from the sun; but the mass 
is so small, that a much nearer approach would give no just cause 
for alarm. 

** It is to be hoped that ephemerides of * this comet will be ^vea 
for 1835, calculated upon at least three different hypotfaettes, with 

respect to Its perihelion passage, in order that astronomers may 
know the lines in which to sweep for it each day» so that it ma^ be 
detected as early as possible." 

VII. A Letter tVom Mr. Herapatii to the Frettideiit, aonounciDg 
the discoveiy of a comet*. 



LINNJEAN SOCIETY. 

March 1 . -Read, a letter from James Lindsay, M.D. describing 
the Helix obvolutn, found in Hampshire^ addressed to R.I. Murchi- 
son, Esq. Pres. G.S. 

The author last May met with this, along with other Helices^ 
Sttcb as nitida and rufescens, amongst the moss and roots of trees in 
Dibham wood near Brinton, Hampshire, and along the north side of 
the South Downs. There are smooth tooth-like processes on the 
inner side of the lip, of which Laniarck takes no notice. The 
aperture is triangular, mouth a little reflected, forming a distinct 
sinus externally, and altogether answering to the Lamarckian de- 
scription. 

Read also, A communication on the Recent Nautilaceoos Mollusca 
of Great Britain, by J. G.Jeffreys, Esq. F.L.S. 

March 15. — Read, continuation of Mr. Jefireys's paper. 

April 5. — A paper was read, entitled, ** On the Osteological 
Symmetry of the Camel ; Camelus Bactriauus of Aristotle, Linnaeus, 
and Cuvier. By Walter Adam, Fellow of the Colle^re of Physicians 
of Edinburgh. ' Commuuicaled by Robert brown, Esq. V.P.L.S. 

The] objects of this elaborate paper are, to state minutely the 
dimensions of the several bones of a large ouadruped, the Camel 
having been selected to illustrate the general type of its class, on 
account of its sii^e ; to trace the mutual relations of these dimensions; 
and thus to cxLinplify the general osteological form in animals of 
similar configuration. The bones are described in accordance with 
the nomenclature of Dr. Barclay. After a brief exordium stating 
the objects of the paper, as just described, and an explanation of 
some of the terms employed, the author proceeds to detail the pro- 
portionate dimensions of the bones constituting the entire skeleton of 
theBactrianCamel,in the followinj^ order; viz.tne head ; the vertebrae, 
classified in the usual manner ; the sacrum ; the tail ; the ribs ; the 
cavity of the thorax, and the sternum ; the scapula ; the pelvis, 
and the limbs. The height, the breadth, and the basHar length of 
the craniomi Dr. Adam states, are very nearly in the proportion 

• Sec our present volume, p. . 
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The common diCerence in Che palatal, the coronal, the 
biiiilar» and the extreme length of the cranium, is the breadth of 

the cranium at the temporal fosss : these lengths, in the animal 
examined, beinL', respectively, \5, 18, 91 inches. The lateral 
extent of the atias is equal to the dittance between the inner mar- 
gins of the orbits. The greatest elevation of the spine is at the 
third dorsal vertebra $ the extreme length of that bone equsJling 
the greatest extent of the peHs towards the mesial plane. The 
longest of the twelve ribs are the seventh and the eighth; tbehr 
length equals the greatest extent of the scapula. The sum of the 
lengths of the twelve ribs is about ten times thnt of the longest 
rib. The cliniensions of the cavity of the ciiest agree with those of the 
separate bunesi ot the body ; thus, the greatest width of the chest 
is e(|ual to the greatest length of the head« The breadths of the 
pelvis, rodrad, (measured towards the front), from theacetabula, are 
even numbers of proportional parts. The breadths^ cfftMArtf, (mea- 
sured towards the tail), from the acetabuht, including the acetabular 
breadth itself, are odd numbers of proportional parts. The chief 
diniDisions of the pelvis are identical with the chief dimensions of 
the head ; thus, for example, the greatc&L dimension of the pelvis, 
being through the mesial plane, is equal to the greatest length of 
the head. The lengths or the four long bones of the atlantal (fore) 
limbs, independent of processes and elevations, are consecutively 
as the nun)bers 22 , ?3 , 20 , 6, — sum 76. The similar lengths of the 
four long bones of the sacral (hind) limbs are consecutively as the 
numbers 28 , 23 , 20 , 5, — sum 76. The author observes, in conclu- 
sion, that, from the exposition given in the paper it appears that 
thrduf hout the dimensions of the bones of the Bactrian Camel 
there is such an agreement, that many of the dimensions are con<- 
tinued proportionals, and that the mutual relations of nearly tdl 
admit of a very simple expression ; and he states that correspond- 
ing relations have been found to prevail n\ thu Luhils every species 
of animal he has examined, i rom the full veniicatiun ui these ob- 
servadons in the osteology of other animals, it will result, he infers^ 
• that zoology is susceptible of a classification established on the 
fixed basis of number, that the tissues by which the bonei are 
moulded are also of determinable proportions, and that, conse* 
quently, the development of the parts of organized bodies, &c. &c. 
afford a wide scope for nuiuerical as well as for physiological ni- 
quiry. 

The various proportions are minutely exhibited in twenty-eight 
folio tables ; the first column of each giving the actual dimensions 

of an individual camel, and those measurements being in the next 
column adjusted to the normal proportion, on the assumption, that 
the aberrations In the form of an individual animal, from the per- 
fect form ot its species, may be at least as great as the inequalities 
of the right and left sides of that individual itself. The numbers 
assigned to the normal proportions, however, are regarded merely 
IS approximations. 
April 19.^Read, continuation of Mr. Jeffireys's paper. 

ZOOLO- 
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ZOOLOGICAL SOCIETY. 

February 2S, 18S1. N. A. Vigoii, Eaq. in the ChMr. 

A ipecimen was exiubited of a young Nt/l-ghau, {AntUope pkta. 
Pall,) which was born at the Society's Farm in January last. The 
mother of this individual bad borne two young about twelve months 
since, wliile in the possession of His hite Majesty. On the present 

occasion she had also borne two^ one of which is still living. The 
ditterences between the young and the adult animal were pointed 
out. The latter is well known. The former is generally of a diill 
Mddish fawn colour, wbich is brighter on the lower uart of the 1^. 
A line along Ae belly, descending a short distance down the inside 
X)f the legs, together with a line on the fore part of the hock, is 
white. The under lip, a line along its under surface, and a cres- 
cent-shaped spot mounting on each side round the base of the lower 
jaw, are also white. A spot above the front of the eye^ aud one 
behind the angle of the mouth are white^ as are also the inside of 
the ears. A mack line passes along the middle of the nose, and 
spreading out between the eyes, becomes suffused and lost. From 
between the ears a black line passes alongthe middle of the back to the 
root of the tail. A black line passes down the front of the fore legs, 
commencing near their upper part, expanding in front of the knees, 
ihen contracting, and aiterwards dilating again above the base of the 
Jboof, which it surrounds. . Above the pastern on the inner nde is a 
white spot ; and there is a white spot just above the hoo& both on 
the outer and inner side. On the front of the lower part of the 
binder legs there is a black line, and the pastern and feet arc black. 
Above the pastern the limb is surroanded in front by a broad half 
ring of white ; and there are two white spots, nearly uniting in 
front, above the hooft. The ears at their base for more than half 
•their length, together with their extreme tip, are of the genera] lawn 
of the body becoming much lighter towards their outer margin : but 
a broad black blotch occupies nearly their upper half, with the ex- 
ception of the extreme tip* The tail is white beneath, and its tip 
is black. 

Mr. Cox adverted to the prevalence among Sheep of prolupsus 
^uierh which he stated to be almost uniTersaily fatal to the animals 
ifflicted with it, and for the relief of which he pointed out a simple 
and efficient method. In a sheep suffering from this cause' he re- 
moved the protruded parts by tne application of a ligature; the 
animal was subsequentl y turned out to grass, and became as healthy 
and as fat as nny of the flock witli which it was associated. Mr. 
Brookeji stated tiiat prolapsus is equally freuuent in some other 
animals, and save the history of a case in whicn profuse and almost 
.fivtal hemorrhage ensued from cutting away the displaced parts : 
.he fully agreed in the propriety of removing them by ligature. 

Mr. Bennett called tlie attention of the Committee to one of the 
Spider- Monkeys, (Jteles, (leoff.,) at present living in the Society's 
Uarden, which he regarded as a new species. He oamed and cha- 
racterized it as the 

AriLis 
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AnLti FRONT A LIS. Au attr, mecnU/nmM temhi$imi albd 

Statura At. atri, F. Cuv. 

By the white patch on the forehead and the radiation of the hair 
from the backoi the neck, this monkey approaches Xhe At.hybridm, 
described in the < Dictionnaire Classique d'Histoire Naturelle/ by 
M. Isidofftt Geoffioy Sunt^Hilaire* In the latter, however, the co- 
lours of the body are varied Bnd generally light, the darkest tint 
which is mentioned as occurring on the specimen described being 
the pure brown of the head and anterior limbs. In the Society's 
individual, on the contrary, the whole of the hairs, with the excep- 
tion of the frontal patch, are jet black : the naked parts of the skin 
iQW llio blacky except a fleeb-eoloured ipaoe on the fhee inelading 
the eyee> nose, and lips. It has been suspected that as the lighter* 
coloured species of AteUs advance in age they acquire the black 
which is so c^cncrally prevalent in the group; but this diangcof 
IM)lour yet remains to be proved. 

Some notes by Mr. Yarrell of an examination of the body of the 
le6&tnr American Fitting- Squirrel, (^Pterunws volucdla, Cuv.,) were 

read. The individual examined luid lived in the Society's Collect 
tion for upwards of a year. 

The pectoral muscles, and also the muscles of all the limbs were 

well marked and of large size ; the clavicles perfect ; and the general 
character of the bones similar to that of the Squirrels. The heart 
was comparatively large, and tlie lungs were formed of two unequally 
sized lobes on each side^ bearing evident marks of inflammation ; 
the chest was capacious, the diaphragm being situated very low 
down, and dividing the body into two nearly equal cavities. The 
Uver was composed of six lobes, varying in size, deeply divided, 
and placed three on each side ; the gall-bladder was small, elon- 
gated, and collapsed. The stomach in form and position resembled 
tliat of the Squirrel y it was triangular^ the apex forming the 
pyloric portion; the breadth and 1 indi in depth. The 
length of the small intestines was 19^ inches-; the aecum 1 inch; 
the colon and rectum 7 inches; the eacum idso resembled that of our 
Squirrel in form, but the membrane connectitig its inner surface 
being more free, tiie ccecum was less curved upon itself. The kid- 
neys measured each -p'oths of an inch in length by -r^^^ths in breadth; 
they were inflamed ; and both ureters were also djibeabed and en- 
larged. The subject was a female, and the uterine comua measured 
each 1 inch in length. The whole length of the intesthial canal was 
28 inches ; the length of the animal from the nose to the origin of 
the tail 4i- inches. 

The stomach, oEaim, and portions of the skeleton were laid on 
the table. Mr. Brookes remarked that the cartilage which, passing 
fh>m the carpuSf affords support to the volitant membrane in the 
Flying- Squhmkf is found in all th»Pteromyes and Sdnrcpteri; bat 
that it does not exist in Galeopithecus. 

One of the specimens of Suricate {Ryzcena tetradactyla, Illig.), 
which were exhibited to the Committee on the 25th January, having 
died, the following notes respecting it^ anatomy were read bjr Mr, 
Owen. ' \ 

"The 
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** The specimen was a female, and measured, from the end of the 
snout to the vent, 1 1 iuches. On opening the body it was oh^rved 
that the bile had exuded thrott^h the perUaneum, and had staiiied the 
entifonn cartilage close to which ^Bjundut of the gall-bladder hiy« 

The viscera of the aidomen presented a beautiful appearanoe when 

exposed; the liver occupied the hypochondriac and epigastric re* 
gions ; below this appeared the stomach with its ve«;se)s injected, 
and along the convexity of this organ the spleen swept across the 
abdomen from the left to the right lumbar region ; the couvoluied 
intestines occupying the lower part. 

The cesophagM has a course of about half an inch in the abdo" 
nunf and enters the stomach half an inch from the left extremitj 
of that viscus. The stomacli is of a full oval shape, without any 
contraction in the middle, and retaining the same circumference to 
very near the pylorus: its longitudinal diameter is 2 inches ; its 
depth 1 inch 10 lines. There is a large omen/ um, broadly attached 
to the stomach and spleeot which was hidden among the convolu- 
tions of the small intestines. The duodenum makes a large curve at 
the right side of the abdomen, is a loose intestine throughout its 
whole course, having a me.'^oduodenum which becomes shorter as it 
approaches the spine at the lower part of its curve ; it is continued 
into the y^"««MW before it crosses tiie spine. The small intL'>tine 
then descends into the left iliac region, makes a sudden turn up- 
wards, and after a few convolutions a^ain at the Ipw^ part of the 
abdomen, terminates in the ceccum which is situated in the left lum- 
bar region just above the left kidney. The circumference of the 
small intestines is nearly the same throughout their course^ via. 
1 inch ; their length 3 feet 2 inches. 

*• The ctecum is nearly an inch in length, with a rounded extremity, 
and rather contracted at its commencement ; but its position and 
direction are the reverse of the cactm in the human subject, having 
the blind end pointing to the diaphragm, and lying, as in birds, by 
the side of the small intestirie, and in tluMlircction of the large intes- 
tine, which is continued almost straight down to the anus. There 
is not any natural division into colon or rectumy the large intestine 
being without longitudinal bands or sacculi,wnA measuring in length 
only six inches. The circumference is rather more than that of the 
small intestines. 

The liver is tripartite, with a lobulus Snigelii ; the right division 
is bilobed ; the middle division has three lobes, with the gall bladder 
lodged deep in the right fissure, and the coronary ligament in the 
left; the left division is entire. The gali4)iadder is large; it had 
an irregularly contracted surface. ductus choledo^us enters 
tibe duwenttm half an inch from the jn^ona. 

^< The pancreas has a singular form. A thick transverse portion 
extends from the spleen behind the stomach to the pylonts ; it then 
divides and forms a circle, which lies in the concavity of the great 
curve of the duodenum} sending off one or two processes in the 
mesoduodenum. 

*< The^ spleen it a flat elongated body, four inches in length, about 
an inch in breadth,' with the margins irregularly notdied ; o«ia of 

these 
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tfteleM thicker than the other^ so as to give it the appearance of a 
tlirae»«^6d body. Two larg* rcii^i go from it to the wma porta ; 
on MMhig these, the whole mibttanet rose and became turgid, ap* 
pearing to be little else than a receptacle for venous blood. 

** Thfe kidneys are small oval bodies, having the vdins partly 
ramifying on their exterior, as in the Civets the GeneUe, and the 
€ats. 

" " The lubge have three lobei oil the left side and four on the right, 
of whicb lies ilk the mesial line behind and betoir tho heart. Tbfl 
riogle lobe, which is very general in the MatnmdUif hat consider* 
able analog/ with the lobulm Spigelii of the liver. 

*' T!)e heart is oblont^-, with a round obtuse apex. The left 
Ijrachial vein joins the suj)eiior cava; tlie arch of the aorta f^ives off 
the two carotid arteries and the right brachial by a common trunk, 
then the left brachial artery. 

' The rings of thefrse^M are regular and of unifomi Mae« In- 
complete behind, in number thiHy^six. The arytenoid cartilage^ 

have thin elevated apices. The sides of the epigloHis extend back- 
wards as far as the cricoid cartilage, and it arches over the rinta 
glotiidis like a penthouse or slied. The thyroid gland consists of 
detached lobes lying beluw the lari^nx, in the interspace ot tlie ceso' 
phagus and iracnea, 

** The tongue meMnrea one inch and eight lines ; it becomei 
gradually thinner to the tip, which is neatly rounded. The homy 
pnpUfcc arc principally collected in three j^roaps, one near ftb/BOpeXf 
and one on either side near the middle ot the tongue. 

" The (Esophagus has longitudinal rugtx internally. 
' ** The parts of generation showed^ b^ their vascular condition, 
evident traces of recent excitement : this individual, indeed, haid 
been observed to receive the advonees of the male a short time pre- 
v\om to her death ; but there was no visible proof of impregnation 
having taken place. The vagina had longitudrnal ruga on its inner 
aspect ; the urethra opened close to the cxt( i nal aperture, within a 
small fold of membrane, but without any appearance oi'ciUoris. krom 
the OS Hncee to the commencement of the coraita uteri was half an 
indi ; the eomua were an indi in length; the fold of perii09ieuiHf mt 
broad ligament, was continued from them as high as the npper pari 
of the kidneys. The fallopian tubes made a turn round the ovaries, 
their extremities being closely attached to the capsules of these 
glands. The ovaries themselves were sniall oval bodies, being about 
three lines in the long diameter, and were surrounded bya small cap^ 
aule of pentaneum ; I observed on one part a small dark coloured 
B^ck, which was probably a corpus UUMm. 

" Two small glandular follicles open on either side of the orifice 
pf the urethra^ and two larger spherical bags open at the verge of the 
anus ; these were filled with a white unctuous secretion, which had 
a faint odour, like the ordinary secretions glanduUe odorifera^ 
The quantity of this seciction probably had reference to the cen- 
dition of the sexual oi^gans before alluded to. 

** The principal morbid appearances were to the lungs. Tbej 

N. S. Vol. 9. No. 53. il% 18S1. S B were 
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were of a dark livid colour, and in a state abnoat opprotciifBg to 

hepatization. Hurried and impeded respiration was the principal 
symptom noticed before death. The stomach and small intestines 
betrayed traces of inordinate vascular action. 

In the structure of Uie alimeotary canal, especially of the 
€mciimf and in the remarkable shortness of the large intestines, this 
aniiDal has a dose affinity with the Civei and Genette, as well as ia 
the structure of the kidneys as before mentioned. The inferior sur- 
face of the tarsus is destitute of hair, as in many of the yiverridts, 
in the true plantigrade Mamvinlia, and in the Kangaroo; like the 
latter animal, the Surkate is in the habit of assuming the upright 
position, resting on the tarsus. It is carnivorous, and while in con- 
finement, manifested great agitation at the sight of small birds.*' 

In conclusion, Mr. Owen remarked, that the appearances which 
he had noticed, agreed with the description of the viscera of the ani- 
mal, as recorded by Daubenton, so far as that distinguished com- 
parative anatomist had observed them. 

The Chairman exlubited a collection of Birds which had been 
made in the island of Mauritius by Mr. Telfair, an active and well 
Imown Corresponding Member of the Society. They had been 
consigned to Mr. Barclay of Bury Hill in Surrey* who had pre- 
sented them to the Society. Several species were of interest, as 
being confined to the island and its immediate vicinity, and being 
uncuiDnum in European collections: and others, although found in 
Europe, as atfording some iacts respecting the geographical range 
of species. Mr. Vigors proposed to lay a catalogue of the collec- 
tion before the. Committee at an early Meeting; and on the present 
occasion named and characterized the foUowiog apparently new 
ipecies of Spoo7tbill. 

PLATALBA Telfairji. Plat, corporc nuicolore albo, rosacea fcvi- 
ter tincto ; regione circa rostrum, vnunlibulfi .•i/rperiori, pedtdm" 
que rubris i mandibuld hiferiori uigresceutif basijiavd^ 
. Ijongitudo corporis a mandibuls oasi ad apicem caudse, 25i ; 
90ttrh B ; aUe acarpo ad apicem remigis 2ds, 16 ; tom» 6 ; cauda, 6. 
. The Chairman again resumed the exhibition of the Himalayan 
birds; and calling the attention of the Committee to the number of 
species now known to belong to the genus Lanius as restricted by 
modern authors, and to the expediency of subdividing the group 
according to the modifications of form exhibited in the wings and 
lail; proposed the foUowiog characters as separating the two ge- 
nera. 

.. . Lanius. 

Rosh'um longitudine mediocre, robustum, compressuro, ad basm 

rectum, ad apicem curvatum, mandibulae superioris tomiis fortiter 
emarginatis, dentem conspicuum exhibentibus ; nari^uf basalibus, 
lateralibus, ferd rotundatis, membrane partim tectisj tictu setis 
rigidis munito. 

Pedet mediocres ; dlgUis Kberis ; acrotartiis latd scutellatts- 

subacuminat«»^ subbreres; remige primA brerissimfty tertift 
loogissinA^ cssteris gradatim decreacentibiii. 
- ^ Cmida 
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GnHtobrevw, equalls ant wbrotundata. 
Typos genericuB, Lamus CoUunOf Linn, 

CoLLuaio* 

JRostnsm pedes (\\xe ut in genere Lnrrio. 

Ala subrotundatae, breves; remige prima brcvi, secundA seqiien- 
tibus pauilo breviore, tertia q^uarta et quinta ferd sequalibus lon- 
gissimis. 

Cauda elongata, gradata. 
Tjpus genericuSy Lanitts Excuhiior, Linn. 
To the latter group the following Himalayan species belong. 
CoLLURio HARDWifKrr. Coll. capitis parte anteriorey striga per 
octUos ad colhim extendeniey alis^ caudaque nigris ; capitis vertices 
corpore infray macula medid alarum, caudce tectridhus, redricibus 
duabus lateralibiis, caterarumque, quatuor mediit exceptis, han 
apiceque aliis i occipite, nvtchdf donoque into eibeteenti-gi iseis ^ 
aorso medio laUribusque abdominis firruginek. 
Rostrum pedesqne nigri. Caput supernd albo nigroque colore in 
duas fer§ partes transversim divisum. Longitudo corporis, 8 ; aUe 
a carpo ad remigem Stlam, 3^^; rostri, 4; tarsi^ l ; caudtt, 
Ba;^-backed Shrike, Lath.? Gen. Hist. vol. 1 1. p. 13. ^.6. 
This bird appears to be the same as that referred to in Dr. La- 
tham's frork, the description of which is taken from one of the draw- 
ings of General Hardwicke* to whom the species is inscribed. 
CoLLURio ERYTHRONOTUS. Coll. strigo, Jrofitali per oculos ad 
mediinn colli exfendeuie, alu, rectricibusque quatuor mediis ni- 
gris ; capitc supra, nucha, dorso superiori, rectricibusque latera' 
libus pailide cinereis corpore irifra, alarum macula media, remi» 
gum tnteriorum ajddhus, mlrictnii latera^m marginibus omni* 
umque apicibus, oMs s scapularibus, dorso tmo, aldominisque la^ 
teriAus Jerrugjmeis. 
Rostmm pedesque nigri, illius marKlihiiiri infcviori ad basin flaves- 
centi. Striga per oculos nigra, supra graciliter albo marginata. 
Tedrices alsLTum inferiores albae. Longitudo co;^om, l(Xf ; alee a, 
carpo ad apicem remigis Stiae, 34^; rostri, t ; tarsi, l^-, caudce, 4^, 
This bird was observed to bear a great resemblance to the de- 
scription of the grey-backed Shrike of Dr. Latham, (Gen. Hist, vol. ii, 
p. 9, *p. 3.) but to differ from it in the colours of the lesser wing- 
coverts and tail ; the former beinpf nil black in the Himalayan spe- 
cies, and blue grey, ending in pale rufous in Dr. Latham's, while the 
tail in the former species had four black middle feathers and the 
rest cinereous, but in the latter had the two middle ones only black, 
the rest being white. In a group exhibiting so much similarity in 
the disposition of the colours as the present, such diflferences are 
material as distinguishing species. 

Coi'T.uRio TEPirRONOTUS. Coll. Jhscid frontali pergracili nd 
medium colli per oculos latius extendente nigra ; capite, nuchd, 
scapularibus, dorsoque saturalius cinereis / coUo anteriori pecto- 
reque iddescentibus, hocjusco graeUiter Jusdato ; abdomine cris' 
sofue ferrugineisi olit eauddque-bnmneo^flueis, Apiddus paBi* 

S 32 dkribus; 
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dioribttsj dono mo Mriaihtiqug emiddf wperiohku Jrtlri^* 

centibus, 

Tectrices alarum interiores fen ugineo fuscoque notate. Statura 
pauUo miaor qu^m in specie prKceidenti. 

Tbii bird auo was obterveo te be closely allied to tbe laat* end 
to diiler from it probably only in «ez or age. Until such points 
jiowerer could be ascertained, it was considered advisable to regwd 
it as specifically distinct. 

Another interesting modihcatlon of tbrra was exhibited among the 
Shrikes, in which the tbrked tail, acuminated wing, and short and 
feeble le^s of the birds allied to Dicrurus appeared united to the 
bead and bill of «ome of the Stam^ partieiilariy the genus ^nOar^ 
Mr, Vigors cb^iracteriaed the form under the generic name of 

Htpbipbtbs. 

B^vum sub^ongatum, debile, parum curvatum, apice leviter 
woaiwuMituin ; n&Hlmi baralibus» lateralilHis, longttadinalibiiSy mem- 
branapartim clamis; ric^lU setis paucis, parum rigidis. 

Ala? subelongatjp, f^ubacuminatee ; remige prima brevi, second^ 
longlori septimae aec^uali, terti4 et sext4 lequalibus, quarti et quint& 
aequalibus lonc^issimis. 

Pedes brevibsiimi, debihurei> ; acrotarsiis scutellatis. 
- CoMda subeloDgata, forficata, rectricibus extrorsumspeetantibus. 

Htpsipbtes PsAROiDEs. Hyps. capUe iupra stibcrutaie, rMit* 
gum apicibus, r^OricUmsque nigris / corpore kUiquB cmemuo* 
rrri^n's : nhdnrnine imo crissoque paUidioribns. 

fiostruvi pedesquQ fisivi. 2'ectricum nliu um remigumque pogonia 
interna fusca. Tectrices alarum inferioies t ineraceo-jrriseag. Lon- 
gitudo corporiSi Hi; alee a carpo ad apiceni remigitt iitia;, 6 ; rudri 
1 ; tarn, f ; caudce, 4<^ 

• The following species were also exhibited and described. 

MusciPETA BBEViROSTRis. Mas. Musc^ copte, coUo, nucha, 
dorso superiori, alisy rectricibusque mediis splendenti-nigris ; 
cor pore tiifra, dorso imo, pteromatum apicibust Jascia rcmigtnn] 
rectricibutque laieraiibut splendide cocdneis / rostro brevi, sub* 
dMi, 

Foem.? JFVoiile, eorport infra, dono imo, fasdA akmnn, redmt- 
huque lateralibus Jlavis ; capiU, nuckdf scapularihus, donoqut 

superiori griseis ; alis rectricibusque mediis nigris* 
Longitude corporis, 8i ; nlopy 3^- ; rostri, -^^ ; tarsi^ \ \ Cauda, 4. 
Carduelis spiNoiDEii. Mas. Card, fronte, occipite, coUo corpO' 

reque infra ^ ptilis, pteromatum apicibus, fascid remigum, rectri* 

cumque ialefdUim banbtu pem g capite supra donofus elfoir* 

em I aUi eawldquejfiiseeseenti-mgns* 
FflBRi.? Colorihu mmi$ ^tUuraHi ; dbdomme donoque olhaceo* 

Jusco siriafis. ' ' * 

Statura paulo major quam Card. Spini. 

Picus AUiacEPs. Mas. Pic. capite supra aureo; occipiie, abdomine 
imo, crissoque coccineis ; colli pat Ic posteriori et ^HgA ^Irinque 
kdmdi, corporeque supra nigris f coUi parte^oniaH e§ kdinbm, 
(orpoptqiue it^ albist hoc nigro Omtog tiaptiMbmi pkg^oma- 

Hbut, 
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tihus^ reniigibus, rectriabusque lateraliinu oUi^nmeukKtU i 4/9n9 

medio ^ueo, albo ragi oquc jasciaio, 
Fom. Sme noi& coccined occiptalim 
Scaliint Pk* metUL 

FicvB PTGMJBus. Mas. Pic, a^ie supra dorsoqve medio griteo* 
emuit h6o albo nigro^^fiuaatof tmg6 utrinque per ocuios ad 

nucham fxtendmtr, guld, maculisque pteromatum remigum et 
rectncum latcmlium albis ; pccfore ahdomincqiie albescentibus, 
Jiisco graciiUer Urtatit i notd lon^UudinaU graciU utrinque poU 
ocuios coccined^ 

FcBm. iSmtf neid eeedned pottoedaru 

Statura minor qudm Pic. minoris* 

The male exhibited of this species was observed to have the twf| 
middle tail feathers elongated beyond the rest, and the lateral fea- 
thers were shown to be altogether soft and flexible, like thoie of. 
the genus Picumnus, Temm. 

CiNNYRis GouLDi^. Cmn. ca^iie supra, guld coUoque in Jronte§ 
reaeme aurieulariy uirmque gratm ad Altera cow 
ea hmneros estendcnte, urop^gio, eauda techriaiku, redndm 
husque duabus mediis elongaiis purpurea et eeeruleo metaUidk 
spiendentibus} capitis lateribus, ocapife, nnchA, scapttlaribus, dorso 
summo^ ptilisque sanguineo-rubris ; dorso imo, pectore^ abdomi* 
neque sulphur eis, his sanguineo sparsis } rem^iius rectTicibuttpte 
kUeralibus ^uscis. 
Longitudo circiter S iinoias. 

Mr» Vigors expressed the pleasure whidi he felt in defUcatiDg 
this species to the accomplished artist^ Mrs. Gk>uld, who exedited 

the plates of these Himalayan bird?. 

MiiicU 1831. Sir Thom:us Phillips, Bart, in the Cluiir, 

The Report on the anuiuUs for the importation of which the Coun- 
cil should be recouauended to take measures (prepared in pursuance 
of « Resoltttion of the Committee, Jan. 1 !.)» was presenteo and read 
by Mr. Vigoia. It wis directed that it .should be suspended in the 
Meeting Room for the consideration of [the Membera of the Com- 
mittee until the next Meetini^, to which it shall be agatn submitted^ 
and its adoption be rccum mended. 

An extract was rear] from the ' Lecture faite h la 1^ S^nce 
Annuelle de la Socieie U'Histoire NatureUe de Tlsle Maurice, 
S4 Aouti 1830, par M. JuUen Desjardms^ Secretaire de la Soci^t^,' 
a manuscript copy of which had been transmitted by that Society. 

The zoological labours of the Mauritius Natural History Society 
have, di]riner the first year of its existence, embraced numerous de^ 

partmcnts of animated nature. 

The Mammalia of the island have been treated of by M. J. Desjar- 
dins. They are twenLy-5>i.\ in number, of which twelve only exist in 
the wild state. These are enumerated as the Sima Aj/gula, L. 
Pterepui mUgarit a Pier* rubrieolUt, Geoff. ; Nyctmonms acekAulo^ 
iMS^Geoif. ; TapJiozous Mauritianus, Geoff ; Erinaceus seiosus, h*; 
Sf>rex hidicus, Geoff, j Mus I^atius,L.; Mus MuteulU9ph»y iJignm 
nigricolUtf Sm *crofa, L. ; and Cervm MLaphus, L. 

Various 
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Various Birds of Mauritius have been brought before the Society, 
including the Fulica Chloropus, L. ; the Numenius Madagascariensis, 
Briss. J and a Snipe, known in the island m the Ctel Ume* To the 
latter M.L. Desjardins has given^ with some dotiliti» the nameof J8co» 

lopax Mauritmna. 

Several birds from Madagfascar have also occupied the attention of 
the Society, and M, J. Desjardins has identified them as tollows ; two 
species of Falco, Cuv. ; Strix Jlammea, L. ; Loxia Madagascar ieu6 is, 
L. } Corvus Daurkus, Lath, j a species of Regulus, Cuv. ; Cuculus 
canorus, L. Tetrao Cotumix, L. ; Scopiu VmbrHia$ RaUu$ Mada^ 
gatcariensis, n. s. $ fh2iea ChUnropm, L.; FuUca critiata, GmeK; 
Scokpax Capenm, L. ; Colymbut mmor, h, $ and four apedea of the 
genus Ana!!, L. 

There are very few Reptiles met with on the island. An instance 
has occurred of the discovery of a living Snake, the second u uhm 
the memory of the inhabitants. It was the Coluber rufus, LaCep.j 
and had probahly been brought from India in aome ship. The earlier 
liavelterB spoik of the existence of Tortoites, but none are now found. 
M. J. Desjardins has, however, discovered three deposits of the re- 
mains of these animal*;, nil of which arc evidently of modern dnte, 
their nge not exceeding two or three centuries. There arc two 
Saurian Reptiles, which, although common^ remained untlescribed 
until M. L. Desjardins gave to them the names ot 6cincus Teljaurti 
and Setae. Bcderii s he has also described a thirds smaller and much 
more uncommon than the others, the Seme. Boutonii, 

Three new species of Fishes have been described and figured by 
M T Dclisse. Tliey are a Heniochuif Cut.; a HolacanUmi, Guy.; 
and an Ophidium, L. 

In mrertebrated animals, especially those which inhabit the sen, 
Mauritius is rich. Amon^ the Jnnelida, M. Lidnard, sen. has de- 
scribed an Amphitrite, which he believes to be new : he has also 
described the Amph. vclvHcomis and Amph, splendidOf Lam«» together 
with three new species, the Amph,/iueata, albicans, and tricolor* A 
lacustrine Erpobdella h:is been described by M. L. Desjardins, who 
has preserved to it the trivial name of sex-lineata, doubtingly given 
by MM. Quoy and Gaimard. Three new species of Crustacea, of the 
genera Lupa, Plagusia, and Cancer, have been described by M. Lie- 
nardjun.: and M. De Lisse^ sen.> has proposed to regard as the type 
of a new genus the Ifofnard sans comes of the fishermen ; to this 
group he gives the name of SctfUibacus, and places it between ScylloA. 
rus, Fab. and Ibacus, P^r. The f;pecies is named Scyllibacus orieutalis. 
Many Insects have been exhibited at the meetings of the Society, and 
M. J. Desjardins has read a description and history of the metamor- 
phoses of the Coccinella sulphurea, OUv. Among the Cirrhipeda a 
new species of Anat^a, allied to An»9triaia, lam,, has been described 
by M. Desjardins under the name o( An. MauriUatUi, 

The .ftodtato which have been described, are a species of FistuUma, 
Lam., and anew species of Cephcn. the Ceph. lamellosa, so iiamed by 
M. Li^nardj jun. on account uf the foliaceous UunelUe which coyer 
the under surface of its arms. 

' AniQiig 
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Among the Molbaea, six species of Doris have been described by 

M. Li^nard, sen., to one of which, regarded by him as new, he has 
given the name of Dor. marginata. The same gentleman has also de- 
scribed a Plturobranchus. M. Licnard, jun. has described another 
species of Doris, and has given a description of a DolabelLa, wiih 
an account of its snatomy. 

Such 18 a brief outline of the zoological labours of the Mauritius 
Natural History Society, which within the short period of its exist- 
ence has received no less than fifty memoirs^ descriptionSj and notices 
on diHeicnt branches of natural science. 

^ At the request of the Chairman, Mr. Martin read his notes of the 
dissection of a specimen of the TeUudo Indica, h., which recently 
died at the Society's Gardens. 

The animal was of large size, although considerably less than one 
formerly in the possession of the Society, the dissection of which, 
by Mr. Yarrcll, hns been published in the Zoological Journal. 'J'he 
carapace or dorsiai shell measured 2 feet 11 inches in length, and the 
plasiroii or ventral shell 2 feet 4; inches. The breadth was 1 foot 
9 inches. 

The length of the stomach was 2 feet; the circumference in the 
largest part 1 foot 3 inches ; its shape a flattened oval, contractiDg 

gradually towards the pylorus. On opening it, the coats, and espe- 
cially the middle or muscular, were found extremely thick and firm, 
and increasing in thickness towards the /jy/orw*, which protruded in 
a iiinguiar manner, to the distance of nearly an inch into the duO' 
denum, at which part a few longitudinal rugae were observed, the 
rest of the lining membrane being perfectly smooth. It contained 
a little fluid only. The liver presented nothing remarkable ; it con- 
sisted of two principal lobes, in the right of which the gall-bladdef 
was buried, so as just to show itself ; the length of the gall-bladder 
was 2 inches. 

The small intestines were ihick and firm, their len^tli being 3 feet 
6 inches. The galUduct enters the duodenum 3 mchest and the 
pancreatic duct 10 inches, below the pyloric orifice. On laying open 
the small intestines, their lining membrane appeared corrugated with 
numerous longitudinal rugce, and they were found perfectly empty. 

The large intestines were smooth on their internal surface, and 
filled with an immense mass of condensed vegetable matter, which 
was green and fibrous, and appeared to have only partially under- 
gone the process of digestion* In the colon near the entrance of the 
small intestines were two or three small black patches, seemingly 
gangrenous. There was no ccecum. The circumference of the colon 
measured 9 inches. The length of the large intestines was 6 feet 
8 inches, exclusive of the cloaca, which was 1 foot. 

At the lower part of the abdomen, (in a singular cavity^ formed by 
a diaphragm-like expansion ofperiumeumt firom whicht to the oppo- 
site or extreme side, passed numerous bandsy bearing a resemblance 
to the chonlatendinea,)the urinary bladder, of enormous capacit7,was 
lying loose, irregularly folded, hut containing a considerable quan- 
tity of viscid fluid: its parieUs were thin, but very fibrous in texture. 

When 
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'When moderately diileiiM wkh air, itt thapt wit made muUkMi^ 

as trUobed, or rather, as consisting; of one lars;e central ha^, from 
each side of which, a conical process jutted out ; the extent from 
point to point being 1 f oot iU iiiclies. It opened by a neck oi about 
finches in length, and closely invested with lung, into the cloacOf 
about 6 inches from ita termbation ; the pom waalong anddatply 
lurrowed, and the glans large at the baae, with a pointed apeti 
• The lungs w&re very florid in ooioor, and extremely light, spongy, 
and cellular, the cells being large and diatinct. They ezteiMied the 

whole !en<Tth of the carapace. 

The kidneys were situated at the back of the abdomen, in shape 
oval; fiat on one side, convex on the other; about 5 inches long, 
8^ inches broad, and consisting of numerous lobes, which gave to 
their siivfttoe a furrowed or bnun-like appearance; the reteive 
proportion of the venous nmification in them was found to exceed 
that of the arterial. 

As regards the death of the animal, nothing positive could be 
cktermined ; but it appeared to Mr. Martin, from the black patches 
about the co/on, and the quantity of undigested matter in the large 
intettiues, to have resulted principally from an unnatural aceufna- 
Mon of ftical matter, and the attending evil consequenoea. 



GEOLOGICAL SOCIETY. 

March 2nt1. — A pnpcr was firpt read On the rippled markings Of 
many of the forest marble beds north of Bath, and the foot-tracks of 
certain animals occurring in great abundance on their surfaces. By 
George Poulett Scrope, Esq^ F.G.S^ F.ILS. 
' The wavy and wrinkled figuring of these and other sedimentary 
Strata, the author considers to be identical in all its various accf" 
dents, as well as in its origin, with the markinin^s of the sea-sands 
exposed at low tide on many of our shallow shores. He attributes 
it to the vibratory movement of the lower stratum of water, when 
agitated by winds or currents^ b^ which sediment, eithei' in the act 
of nrecipltation or stirred up irom'tfae bottom, is led to arrange 
jtsen m ridges corresponding to the intervals between the eontigifr- 
ous arcs of oscillation. 

Since it cannot be supposed thnt ?;nch movements reach to any 
very considerable depths, these ripple- mf^rks make it p Tollable that 
the beds in which they occur were formed ou a biiallow shore ; and 
yiis idea is further confirmed, and thehr analogy with the littoral 
deponts of oar modem coasts brougfi^ sdll closer, by tlwir comfSo- 
sition of rolled fra^ents of Aells, of corals, spines of echinus, and 
Crustacea, by the imbedded remain? of fuci, and above all by the 
frequent intersection of their surfaces by the sharp well-defined and 
fresh-looking tracks of some small animal^ impressed upon the sand, 
apparently when left dry by the ebbing of the tide. 

Here then, says the author, we hate brought togeAer fai thi& 
compass of a small slab, several interesting memoranda of the dttft 
however distant^ when the waves dT' Ae ocean were beaiintt asainBt 

aline 
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g iilie'of bMt MW in* the centre of our M«Kd ^ Anil a new class^ of 
il^Mli -to-iMrist in bettei* deddbig the question as to the date of 
emergence of the di&rent suooeflsive fonnations from the bosom of 

the deep. 

Mr. Scrope does not hazard a conjecture respecting the genus 
or even the class to vrhtch the animal may have belonged ; leaving 
k to zoologists to determine whether it be marine, terreMrial, 'Of 
iiti|»lnbioafl. He, howefer, earnestly reeomme&ds geologists ih 
eveef quarter of the globe to examiDe minutely the surface of sand- 
stones, and other sedimentary strata, particularly where ripple- 
marked or alternating with clay seams (which effectually preserve 
tJie surflice in all its original freshness), little doubting; that the re- 
suit will be to throw much new light on the early lustory of our 
fflaoety and on the habits and'cfaaraeters of its successive races of ani- 
natsd inhabitants. • ' - 

The reading of a paper, entitled " A description of longitudinal 

and transverse sections through a portion of the carboniferous chain 
between Penigentand Kirkby Stephen," by the Rev. Adam Scdg^\ ick, 
F.G.S., F.R.S., VV oodwardian Professor in the University of Cam- 
bridge, — was 1^6gun. 

March 16.-^11ie ree^g of the paper by the Rev. Professor Sedg. 
wick, began at the last Meeting, was concluded. 

The author having in a former paper (read Jan. 5th, 1831*) de- 
scribed some of the characters of the great central carboniferons 
chain of the North of England, here describes, in great detail, the 
composition of a very remarkable portion of it, which forms a con- 
necting link between the structure of the High Peak uf Derbyshire 
and the r^on of Cross Fell. The principal section, commencing 
al the top of Penigent in Hocton parish, passes over the highest 
asountains of the chain, and ends in the valley of the Eden, near 
Kirkby Stephen, among the conn:lomerates of the new red sandstone. 
From the top of Penigent and of Wliei nside, branch out two other 
sections connectir^ the mouutaiu±) along the principal line, with 
ttiose iHiich range between Wensleydale and Swaledaie. The suc- 
cessive groups of strata appearing along these lines are described 
in the ascending order, and their modifications in the fiOCeessive ?at- 
leys where they crop out are shortly noticed. 

It is impossible to notice the seventeen groups enumerated in 
this paper ; but they may be subdivided more simply hito three 
principal groups as iiollows : ■,..■> 
1st. Great sear limestone | the maximum thickness of which is 
more than 500 feet. The author compares this group with the 
limestone of- the High Peak, and shows that they have many cha- 
racters in common. He particularly notices the reciprocating wells 
and caverns, about the origin of which he briefly speculates. Ho 
notices the chief changes of mineralogicai character ; and states 
that among the very rare fossils of the mountain limestone, Ammo, 
nites, Trilobites, end Orthooeratites, appear to be confined to 'this 
group. Hefurther states* that although carbonaceous and bituminous 

■ * 

• See Phil. Mag. and Annals, for March, p. 21 1. 
N,S» Vol. 9. No. 53. Ma^ 1831. 3 C matter 
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matter are the colouring principle of the limestone strata in this 
group, there are no workable beds of coal subordinate to it on any 
of the linos of section. 

2nd. The next great sjroup comprehends no less than eleven 
groups of the author s sections, and in several mountung is more than 
1000 feet in thickness. If is essentially composed of mountain 
limestone, saudstone> and shale. The limestone groups are stated 
to be five in number, and to bo very remarkable for their regularity 
in all the various sections: the lowest contains the hlack compact 
beds now extensively quarried in the North ot England for marble ; 
the highest group represents the twelve-fatliom-limestone of the 
mining districts ; it contains beds made up of an incredible number 
of encrinital stems, and is also quarried for marble. The shales are 
carbonaceous, and contain three or four beds of coal, some of which 
are of good quality, and are extensively worked for domestic use: 
the most remarkable of these beds occurs under the twelve-tathom- 
limestone. 

3rd. Tiie highest complex group includes all the deposits con- 
nected with the millstone grit, and is stated to be more than 500 
ibet in thickness. It includes three distinct deposits, to which the 
author gives the name of millstone grit ; and several beds of carbo- 
naceous shale, one of which contains a Ik d of coal three feet thick 
and of good quality. Besides this then; are one or two other coal- 
l^eds, hut of very inferior value, seen here and there along the lines 
u£ section. 

After entering on many minute details, which it is impossible 
to notice in this abstract, the author describes five transverse sec- 
tions, drawn nearly east and west from diiferent points in the prin* 
cipal lipe of section across the prolongation of the great Craven 
faulty described in a former paper. Bv the help of these sections 
he poijits out the peculiar relative movements of the grauwaeke 
and carboniferous chains during the period of elevation which pre* 
ceded the new red sandstone. At the foot of Barfell, above Sed* 
burgh, a mass of the carboniferous system^ six or seven hundred 
feet in thickness, has been torn up frona the foundations of the 
mountain and placed in nn inverted pcisition. 

From all the previous details the author draws a series of coo* 
elusions, and ^hows : 

1st* That the region described in the paper, forms a connecting 
link between the northern and southern ends of the carboniferous 
chain $ and that the carbonaceous deposits are gradually more and 
more interlaced with the limestone in the range towards the north. 

2ndly. That many of the coal-heds nlternatitig with the mountain 
limestone must have been deposited in the waters of a deep sea; 
that no fresh. water shells appear associated with the fossils uf these 
beds; and that the highest part of the Yorkshire coal-fields was 
probably deposited in shallow bays and estuaries, inasmucb as Pec- 
tens and Ammonites are there found associated with fresh-water 
genera. 

Srdly. That, with limited exceptions, the same species of fossils 
are found in all the beds of hmestone ; buc wherever there is a change 
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of mineral character, that there wc may remark an equally sudden 
cliaiige in the fossil species. Thus the vegetable hnpressions 
abounding in the sandstone and shale are not found in the lirae- 
itone ; on the conlnry, the corallines, encrinites, &c. of the lime* 
stone, with rare exceptions, do not occur In the shale or sandstone 
beds. 

4thly. That the beds of limestone appear to have been formed by 
a slow and tranquil deposit, assisted by the action of organic bodies, 
which lived and died on the bpots where they are now found ; that 
on the contrary, the beds oi shale and sandstone appear to have 
been formed mechanically, and contain fossils drifted from a di« 
stance. Hence these beds are less continuous and regular than the 
groups of limestone; but some of them, especially two of the coal* 
beds, may be traced through the greater part of the several lines of 
section. 

5thly. That the valit} b the carboniferous chain, near the lines 
of section, are not excavated on lines of iault, but on true valleys 
of denudation. Notwithstanding this, there has been some change 
in the distribution of the water channels, at a period very recent, 
compared with that of the elevation of the carbomferous chain — just 
before the deposit of the new red sandstone. 

March SOth. — A paper was read, entitled "Geological remarks on 
the vicinity of Swan River and Isle Buache or Garden Island, on 
the coast of Western Australia; by the Uev. Archdeacon Scott, 

The author, who was accidentally detained for several months at 
the settlement recently established on the western side of Australia, 
describes a line of coast, of more than thirty miles in len^^th, as 
conijjosed of a highly calcareous sandstone, presenting very siniihir 
mineralogical characters throughout its whole extent. At a pro- 
montory, about five miles to the north of the river Swan, the cal- 
careous sandstone exhibits a surihce in which are numerous concre- 
tions having the appearance of inclosing vegetable matter* This 
character is by no means confined to that spot, but is very commonly 
observed; and on a rising ground, to the east of a space marked out 
for the intended town of Fremnntle, the sandstone assumes the 
appearance of a thick forest, cut down about two or three feet from 
the surface* so that to walk on it becomes extremely difficult, and 
even dangerous. 

The author gives a detailed account of the sections which accom- 
pany the paper, and notices the beds passed through in sinking 
various wells in the calcareous sandstone. 

At Mont Eliza, which rises above Perth, ten miles from the 
mouth of the Swan, and the principal place in the settlement, the 
calcareous sandstone attains the height of about 300 feet, and is 
observed to be based upon a ferruginous sandstone fitted for th^ 
purposes of building. From Perth to the foot of Darling's Range, 
red clay and white marl are found after passing t]ie Helena River. 
Darling's Range is estimated at about 1500 feet above the level of 
the sea, and is composed, where visited, of greenstone and sienite ; 
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and he was also intonued that clay-sku^ Lad beeu Oinqovfi^.mfiHf^ 

to tlie southward in the -same range. 

. Isle Jiudche, Qr Gardep Island, consists of tlie $ai^e highly cfd- 
careous sandstooe whicb forms to considerate ^ portion of this 
part of the Austriilian coast. 



mDAY^SVENINa PaOCKSDlMOi iLT TUX MYAL INSTITUWN 

or QEEAT BRITAIN. 

Jail. 21. — Mr. Faraday on a peculiar class of Optical Deceptions. 
^These dec epti on s de p e i ui p r i n c i pally u po n the gen e ral effect prod uoed 
upon the eye when two or more bodies are presented in such rapid 
succession to it as to produce no distinct impression for each, but pro-r 
dttce a ^neral impression often very olear-and distinct in appcoiaiice^ 
bat entirely anlike the real appearance of the active bodies. Thns* if 
two equal cog^-wheels be placed one before the other, and put in rapid 
motion in opposite directions but with equal velocities, a spectral 
fixed cng^-whecl will appear; although if either cog-wheel be looked 
at alone, nothins;- but a plain uniform tint, correspondinc: to the place 
of the cogs will jje seen. The various deceptions depending upon Uus 
effect were traced and ilbislrated, and it appears that many of tbeas 
are of common occurrence. 

In the Library numerous Wheel-animalculse were exhibited hy 
powerful microscopes belonging to Cuthbert and Varley, for the pur- 
pose of illustrating the appearances, which were referred to the class 
of deceptions above spoken of. 

Jan. 28. — Mr. Ainsworth entered into a geological investigation 
of the methods of determining the ages of the rocks considered as of 
igneous origin; from a consideration of their oompositiM»<and struc- 
ture. 

Feb. 4. — Mr. Brande discussed the relation of the vegeio^alkalisa 

to the common alkalies, and to certain proximate principles of vege- 
tables. After briefly stating what Davy had done in decomposing^ the 
alkalies and alkaline earths, he proceedtid to detail the exertions made 
by himself and others to obtain anything analogous to a metallic base 
from those aftaline bodies which were known to be eonpooods of 
elements not metallic. All exertbns of this kind had haMa $ but as 
to the effect of the Voltaic pile opon the salts of the vegeto-alkalieSf^ 
it was precisely the snme ;\s upon the metallo-alkaline salts, the base 
proceeding to the negative pole, and the acid to the positive pole. The 
properties of the new febrifuge principle Salicine were dwelt upon, 
and ul.so a new vegtto-alkali discovered by Mr. Hennell, but not yet 
described, namely, Ela^eria, 

Feb. 11. -—Mr. Harris of Plymouth gave on accoont of certaia in- 
vestigations which he had made relative to the power possessed by 
different bodies of intercepting magnetic action, and showed the ex- 
periments by which the existence of such j^>ower was proved, and its 
iorce estimated, Tluis it has been supposed that iron had an intercept- 
ing power, but copper, and many other metals and substances, none.^ 
He round, however, and showed, that when the copper, silver, zinc, or 
other substance interposed was in sufficient quantity^ these netala 
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alfio intercepted the triagnetic inflaence ; and in a ratio corre8{>onding 
with that in which different bodies in rotation are affected bv or affect 
d magnet. The reaultfi ot these aad other mode.Hai tnve&tigtitioa were 
fully described. 

Feb. 18. — Mr. Faraday gave an experimental account of the new 
substance discovered by M. Dumas^ and called by him oxamidt or 
picalamidi. See our present volume^ p. 67. 

Feb. 25.— ^Mr« Cowper exhibited models o(, and described the 

most recent improvements in, ]taper-mnking- ; and esperlally liis own 
macliine for cutting paper made in slieets of unlimited extent into 
such as were of proper size for ordinary uses. Some extraordinary 
advantage.«« of the powers of mechanism in papt^r-making and print- 
ing were developed and iUustroted in the course of the evening. 

In the library was placed a beautiftil series of anatomical models 
in wax by M. Schloss. 

March 4. — Dr. Edmund Clarke gave an account of the present 
state of V^esuvius and of Pompeii. This gentleman has ascended 
that volcano several times, and attended particularly to its natural 
history: the results of his observations were communicated in this 
evening's discourse^ and illudtrsted by many specimens of mlnmlf^ 
plants, &c*» and by numerous drawings. 

March ll* — The bMutiful machinery employed by Mr. Mordan 
in the manufacture of pencils of the ordinary construction, the 
points for the ever-pointed pencil, and the Bramah pens, was ar- 
ranged in tlie. Lecture-room in perfect working-order, and the ope- 
rations were all explained by Mr. Ainger, whilst they were per- 
formed by Mr. Mordan'i men. 

In the Librar^^ amongst many other objects of interest* was a 
peculiar mountam barometer invented by Robinson^ which could 
be divided in halves and packed in a case not more than sixteen 
inches long. There was also a portable transit instrument by the 
same maker. 

March 18. — The subject thifi evening wad the Kiasticity of matter 
in general ; particularly the elasticity of torsion in threads of glass; 
with the application ot this property to delicate physical reaearch. 
Mr. Ritchie^ who treated this subject, resumed and illustrated what 
he has already published upon it in the Philosophical Transactions, 
adding several very beautiful experimental demonstrations of cer- 
tain physical laws which have been established by mathematical 
calculation. 

March 25. — Mr..Faraday spoke on Light and Phosphorescence; his 
object being to introduce to the members of the Royal Institution 

certain experiments recently made in the laboratory by Mr. Pear- 
sail, the Chemical Assistant, in which, after bodies phosphorescent 
by heat, such as apatite, chlorophane, &c. &c. had been deprived, 
by strong calcination, ot their power of emitting light, it was proved 
that it could be restored to them again. This was effected by. 
passing ten or twelve strong electrical dtsdiarges over them, and 
It was observed, that at the same tune there wQs a tendency to the 
restoration of the colour of the fluor spar. 

Specimens 
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Specimens of well-manufactured New Zealand flax were in ttw 
Library, with various chemical apparatU8| &c. 

The meeting was then adjourned over two Fridays, to the 15th 
of April. — — — — . 

CAMBRIDGE PHILOSOPHICAL SOCIETY. 

A meeting of this Society was held on Monday evening, Fe- 
bruary 21, Dr. F. Thackeray^ the Treasurer, in the chair. Various 
books were presented to the Society, among which were three 

volumes of the Corretpondance Mathenrntique et Physique , pub- 
lished by M. Quetelet, of Brussels, and presented by him; Dr. 
Morton's Travels in Russia, from the author^ nnd a Russian Dic- 
tionary presented by the same gentleman ; Mr. Joius's new work On 
the distribution of Wealth, from the author ; The second edition 
of the first Tolume of the Translation of Niebuhr, from the transla- 
tors* The following presents to the museum were abo announced : 
•-^several skins of birds ni 1 a collection of insects from China, 
presented by the Rev. G. Vachell ; a collection of foreign insects, 
by J. G. Children, Esq. ; and two specimens of Charr from Wales, 
by W. Yarrell, Esq. A Daniell's liygrometer was presented by 
K. W. Rothman, Esq. Fellow of Truuty College. W. Swainson, 
Esq. well known as an ornithologist, was elected an honorary mem- 
ber. — A paper was read by Professor Airy, ** On the nature of the 
rays formed by the double refraction of quarts;" of wliich the fol- 
lowing is an abstract : — 

It is well known to those who have followed the recent discoveries 
respecting the properties of light, that the plinenomeiia exhibited 
by quartz are very ditlerent from those of any other substance of 
similar crystalline character— -as for instance, calc spar. Thus, when 
exposed to plane-polarized light, a plate of calc spar exhibits a 
series of rings, of which the colours commence from Newton's black 
at the centre ; and these rings are intersected by a black cross : 
—quartz, on the other hand, displays a series of rings, the central 
point of which exhibits a colour different according to the thickness 
of the plate : there is no cross, but at a distance from the centre, 
rudiments of black brushes begin to appear. Again, in the case of 
calc spar, — on turning the analysing plate, the rings change in colour, 
but are alwajrs circular, and of unchanged dimensions. On turning 
the analysing plate in the experiment with quartz, the rings become 
square figures, with a curious defect of symmetry, and dilate or 
contr^^ct continually. If we put together a plate of rip:ht-handed 
and a plate of left-handed quartz in the same apparatus, we obtain 
a most singular and beautiful appearance, consisting of four co- 
loured spirals cutting a number of concentric circles. - 

On exposing these substances respectively to light circularly- 
polarized, the appearances arc still more remarkable: calc spar ex- 
hibits rings dislocated at each quadrant, with a gray cross ; while 
the colours in quartz are seen in the form of two spirals inwrapping 
each other, with no black or gray cross. 

Professor Airy, after describing these phaenomena, the most 
Striking of which are new, [)roceeas to state and develop the hy^ 
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potliesis which they have suggested to him; of which the main 
point is this : that the two ravs in quartz are elliptically-polarized, 
one to the right, the other to the left ; the major axes of the ellij)ses 
beio^ respectively in and perpendicular to the principal plane. Cal> 
dilations founded on this supposition represent with a very close 
agreement, the yarions ana complex phsenomena which have 
been noticed; and, what is more remarkable still, they not only 
coincide in the general facts, but lead aha to deviations from sym* 
metry, such as are observed to exist in the figures. 

After the meeting, Professor Airy eKlubited, l&t, A model to il- 
lustrate 1 resnel's idea, that circularly-polarized light is formed from 
plane«polarized (when the plane of polarization is inclined 45^ to 
that or total internal reflexion), by retarding the undulations per- 

{>endicular to the plane of re^xion by one quarter of an undu- 
ation; and that double such a retardation shifts the plane of po- 
larization 90° 'Which was also shown to be the fact with Fresnel's 
rhomb. 

2d, A new polarizing machine : tlie advantages of which are ; — 
that complete rings may be seen with a very small specimen : that 
by placing the specimen in another position, the macled structure 
may be very well seen : that circularly-polarized light may be used 
as well as plane; and that lamp-light may be used as well as day* 
light. 

3d, An attempt to exhibit the coloured rings by the light of 
heated lime ; which succeeded so lar as to show the practicability 
of this application. 

March 7.— The Very Reverend the Dean of Peterborough, the 
President, in the chair. — The following presents were laid on the 
table : A pair of the Scaup Duck {FiU^ula Mania), by the Hon, 
Richard Neville ; An egg of the Cayman, presented by Dr. Jermyn; 
and an egg of the Great Bustard, found in Cambridgesliire, pre- 
sented by Mr, Barron. A paper was read b^ 11. Murphp^, Esq. Fel- 
low of Caius College, " On the general solution of equations." After 
Uie meeting, the Rev. R. Willis, of Caius College, exhibited a num- 
ber of experiments on the transverse and longitudinal vibrations of 
strings, membrane^ and solid bodies, illustrative of the recent re- 
learches and discoveries of M. Savart. 

March 21. — Dr. F. Thackeray, the Treasurer, in the chair. 
A paper bv Mr. Miller, of St. John's College, was read, " On the 
elimination of the time from the differential equations of the motion 
of a point, acted upon by a central force, and affected by disturb- 
ing forces, or by the resistance of a medium.'' A paper, by the 
same gentleman, was also read, containing Determinations of the 
form and measnremcnts of the angles of several artificial ei vstnls; 
viz. sulphuret of nickel, borate of potash, nitrate of ammonia, car- 
bazotic acid, carbazotate of potash, benzoic acid, nitrate of silver 
and auunonia, and sulphaie of copper and ammonia. The latter 
compound appears, by comparison with the measurements of Mr. 
Brooke» to be isomorphous or plesiomorphous with respect to 
vanouB other double sulphates; viz, the sulphatef of ammonia and 
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magnesia, of nickel and potash, of nickel and zinc, af potash and 
magnesia, and of copper and potash. — After the nieetingf, Mr.WilJif 
exhibited a machine constructed for the purpose of liiu^ittating the 
motions of tbe partidet of a fluid in wlikb undufcltioiir of 'tnlefii 
Itindt tve aiogly or joiiidy propagated. 

A(>ril l&^Tbe very Rev. the Oean of PMoriior0ii|h, the Pri« 
ttdest, in the chair. The first part of a paper by Professor 
"Whewell was read, containing A mathematical exposition of some? 
of the leading doctrines of Mr. Ricardo's " Principles of Political 
Economy and Taxation." There was also read, by Professor Airy, 
A description of so apparakut constructed under bk dire€tiOf>> iM 
of the properties of elliptically-polari^cd light exhibited by meaotf 
of it; It was Stated that the pnaenomena had been found to agrecf 
in the most precise manner with the results previously obtained by 
calculation. — After the meeting, Professor Henslow exhibited li 
number of the ap[ieaiances of what have been caJled " spectral 
wheels^" produced by the rotation of two wheels, one behind the 
othen 



LVIIL Intelligence and Miscellaneous Articles. 

PAlAi OF THE BROUGHTON SUSPENSION BRtBaBy MBaR MAN-^ 

CHESTER. 

WE have been favoured by an esteemed correspondent at Man- 
chester, with some extracts from the Manchester Chronicle 
and Manchester Guardian newspapers, of April 16th, respecting 
the giving way of a suspension bridge over the riirer Inrdl, at 
Broughton, about two miles from Manchester. Our correspondent 
informs us that the editors of both papers have been at great pafAl 
to investigate the circumstances. Both give the same account, sub- 
stantially, of the accident and of its causes. The following particu- 
lars are chiefly extracted from the Manchester Guardian, with some 
additions from the Manchester Chronicle. 

A very serious and alarming accident occurred on Tuesday, April 
12th. in the fall of the Broughton suspension bridge, erected a fe'v 
yearsagoby John Fitzgerald, Ksq.^whilstaccmpany of lhe60th Rifles 
were passing over it; and, althougli forlunntr?y no lives were lost, 
several of the soldiers received senuus personal injuries, and damage 
was done to the structare, which witt requbre a long time and a my 
considerable expense to repair. > '* 

It itppears that, on the day when this accident iiaf^cned, the 
60th regiment had had a field-day on Kersall Moor, and about 
12 o'clock were on their way back to their quarters. The greater 
part of the regiaient is stationed in the temporary barracks •• ill 
Dyche-street, St. George s Uoad, and took the route through 
jSttmngeways ; but one company, commanded, as it happened swk 
gularly enough, b;^ Lieut. P. S» Fitcgerald) the son of the proprimr 
of the bridge, being stationed at the SiMbrd barracks, took the 
rond om the saspensioa bridge intending to go thfough FeftdteMtt 

to 
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to the barrack?;. Shortly after they got upon the bridge, the men, 
who were marching four abreast, found that the structure vibrated 
in unison with the measured step with which they marched ; and 
at this vibralion was by no means unpleasant, they were inclined to 
huiDoor it by the manner in which they stepped. As they pro-' 
ceeded, and as a greater number of them got upon the bridge, the 
vibration went on increasing until thehefid of the column had nearly 
reached the Pendleton side of the river. They were then nhrmcd 
by a loud sound something resembling an irregular discharge of 
fiie-arras ; arid immediately one of the iron pillars supporting the 
suspension chains, viz. that which was to the right of the soldiers, 
and on the Broughton side of the river, fell towards the bridge/ 
carrying with it a large stone from the pier, to which it had been 
bolted. Of course that corner of the bridge, having lost the sup« 
port of the pillar, immediately fell to the bottom of the river, a de- 
scent of about sixteen or eighteen feet ; and from the great inclina-. 
tion thereby given to the road-way, nearly the whole of the soldiers 
who were upon it were precipitated into the river, where a sceue of 
great confusion was exhibited* Such of them as were unhurt got 
out as well as they could, some by scrambling up the inclined plane 
which the bridge presented, and others by wading out on the 
Broughton side; but a number were too much hurt to extricate 
themselves without assistance, which was immediately rendered by 
their comrades. 

The company consisted of seventy-four officers and privates ; and 
of these about sixty, including one officer (Lieut. Fit^gei ald), were 
upon the bridge at the time ; the remainder had not reached the 
bridge, and were left standing on theBroughton side, when the bridge 
gave way. Lieut. Fitzgerald being on a line with the leading file, 
had nearly reached the Pendleton side, where of course the incli- 
nation of the road-way was not so great as it was nearer the i^rough- 
ton side. He, and a few of the men near him, did not fall from the 
bridge, being merely thrown down on .the road-way, .but upwards 
of for^ men were either precipitated into the water, or thrown 
with great violence against the side chains of the bridge. Of these, 
more than twenty received injuries of different kinds, six were so 
much hurt that it was found necessary to procure two cart? (some 
of the men being taken out on one side and some on the other j, tor 
the purpose of sending them to the barracks. Four of them, whose 
injuries are of a very serious nature, still (April 16th) remain in the 
hospital. . ^ 

As the bridge, in the inclined position into which it was thrown 
by the accident, blocked up a considerable portion of the water-way 
of the river, and it would inevitably have been carried away in case 
of a flood, — a number of men were promptly sot to work to dis- 
mantle the flooring at the end which had falkn down, which has 
been completely cticcled; and preparations are now making to re- 
pair the injury which the structure has received from this alarming 
accident, and at the same time to remedy some defects in its con- 
atructiony by whidi the risk of future accidents will be avoided. 

N, S. VoL 9. Kow 5S. Mmf 183L |^ P Canfc«» 
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Causes of the Accident. — As we conceive ilie public have a right 
to be fully informed with resped to tlie^eatiftet of an aeddent of toit 
ahtfining natttr8« we have made tome particular inquiriet on the 
aubject» the retulta of which we shall lay before our readen ; not 
only that they may form an opinion upon this particular case, but 
also that they may be enabled to judge how far it is calculated 
to render doubtful the security of structures of this kind, — a con- 
siderable number of which have now been erected in differeot parts 
of the kingdom. 

. Immediatel V after the accident, it waa discovered to have arisen 
ftom the breaking of one of the chains^ by which the iron pillars 
supporting the bridge are stayed and supported ; and which chains, 
as our readers are no doubt aware, are carried to some distance 
on each side of the river, and secured to a great mass of masonry 
sunk into the ground. By the breaking of this chain, the pillar 
was of course deprived of its support, and the weight of the bridge 
immediately drew it from its situation, as we have already de- 
scribed* It remains then to ascertain the causes of the failure of 
Ae chain. There is no doubt that the immediate cause was the 
powerful vibration communicated to the bridg^e by the measured 
and uniform step of the soldiers. If the same, or a much larger 
number of persons had passed over in a crowd, and without ob- 
serving any regular step, in all probability the accident would not 
have Sappened, because tlie tmd of one person would have 
counteracted the vibration arising from that of another. But the 
soldiers all stepping at the same time, and at regular intervals^ 
communicated, as we mentioned in describing the accident, a 
powerful vibration to the bridge, which went on incrcas^ing with 
every successive step j and which, causing the weight of the bridge 
to act with successive jerks on the stay-chains, had a more powerml 
efifect upon them than a dead weight of much larger amount would 
have had, and at length broke one of the cross bolts b^ which the 
links of the chain are joined together. Perhaps this accident, 
alarming and injurious as it has been, may have the effect of pre- 
venting some more dreadful catastrophe in other quarters. From 
what has happened on this occasion, we should greatly doubt the 
stability of the great Aleuai bridge (admirable as its construction is), 
if a thousand men were to be marched across it in dose column, and 
keeping regular step. From its great length, the vibrations would 
be tremendous before the head of the column had reached the 
further side, and some terrific calamity would be very likely to 
happen. If any considerable number of troops should be marched 
across that bridge (uliic li, tVom its being one of the principal routes 
to Ireland, i^ nut imjjrobable), we hope the commanding oiiiccr 
will take the precaution of dismissing his men from their ranks be- 
fore they attempt to cross,: indeed, that precaution should be ob- 
served by troops crossing all chain bri<%eSf however small they 
may be V But 

* The following remarks on this part of the tobfect are given in the 

Manchester Chronicle : — " It has been stated by some scientific men, nrtd 
ijre fully concur in the opinion, that the peculiar manner in whicii the 

soldiers 
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But although the immediate cause of this accident was, the vi- 
bration arising from the measured step of the soldiers, it is not at 
all probable that 80 small a number as were present on the occasion 
would liave brought down the bridge, unless there had been errors 
of the most glaring description committed in its construction, as 
well at something very faulty in a part at least of the materials of 
wbleh it was composed. 

The principal error of construction, and the only one to which 
we feel it necessary to call the particular attention of nur readers, 
will be tolerably well understood by a reference to the subjoined 
engravings, and the explanation which accompanies them. The 
iullQwing sketch represents the manner in which the links of the 
chain are generally joined together. 

The main links of which the chains are composed (A, A) (eadi of 
which consists of two round bars of iron, two inches in diameter, and 
about five feet long, but 
represented in the sketch 
as broken off near their 
-extremities) are joined 
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silort links and two bolts» 4^ 
in a manner which will 

be much better under- 
stood by a reference to the sketch, than by any verbal descrip- 
tion which we could give. This is obviously a very good and strong 
joint ; for the bolts, bein^ held both in the middle and at each end 
by the short linksy would resist an enormous tension on the main 
links, and could not easily give way unless they were in a manner 
shorn asunder. This excellent mode of joining the links, however, 
appears to have been strangely departed from^ and one of a very 
inferior description adopted, precisely where the strain was the 
greatest, and where the greatest strength ought to have been em- 
ployed, namely, in each ^the stay-chains or land-chains by which 
the whole weight of the bridge is supported. Those chmns, as we 

soldiers marched whilst on the bridge had no slight share in causing the 
accident. Before they readied the bridge we are told that they were 
walking ' at ease,' but whea they heard the sound of their own footsteps 
upon it, one or two of them involuntarily began to whistle a martial tone, 
and they all at once, as if under a command from their officer, commenced 
a simultaneous military step. This uniform motion naturally gave great 
agitation to the bridge, the violent effects oiWhich would be most severely 
felt at each end. As a fiwillar illuftration of our meaning, we may remark, 
that if 8 lope, the ends of which being ftstened to opposite walls, should 
be much agitated in the centrs, its motion would be (ar more violent at 
the ends than in any other part. 

" It will not be irrelevant here to state that the rifle party, when they 
passed over the bridge in the mcrnine, walked across it in an easy manner, 
without using the military march; that several \v:ipt:^on'; traversed it the 
same morning • and that the Royal Artillery, iiiuler the coinniriiid of Major 
Chester, whilst stationed in this town, regularly crossed it with hones, 
guns» &c, when on their way to and from Kenall Moor/' 

8D2 h«ve 
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have already meationed^ are fastened to lai^ tnaiica maiDfiry 
beneath the surface of the ground, and this fitttemn| is made, in 
each case, by means of a large disk of cast-iron, to whiCh the fillt 

link of the chain is bolted. 'J'hat link, instead of bein^r composed 
like the others of two round bars of iron, and joined to the next 
link in the manner alxn u described, is composed of a strap of iron, 
about inches broad, and id joined to the second link by a bolt 
in the manner represented in the subjoined sketch. 

Now it must be very obvious to any person who has the sligbtett 
^acquaintance with matters of this Iciod, that the bolt in this link, 
not being Fupported at the 
ends as in the one above 
mentioned, could not otl'er a 
. resistance nearly ec^uai to the 
former, unless its dimensions 
were increased. But the boh 
used in each case was of the 

same dimensions, namely, two inches in diameter. The weakness of 
the latter joint was also great!}' increased by a circumstance, which 
is not vcrv well re[)rt'?ented in the engraving, but wliiili we can 
probably explain to uur readen*. The bars ibrmuig tlie imk A being 
round, only a very small portion of their surface touched the bolt; 
and as they were two inches in diameter, the point of contact was 
nn inch distant from the side of the iron strap to which they were 
joined by the bolt. The tension of the chain therefore might be 
considered as acting on the bolt with a leverage of an inch; and, 
under those circumstances it was not at all surprising that the bolt 
should give way. Indeed it is probable that, even if it liad been 
iron of a fair average quality, the joint would not have borne more 
than one-fourth, or perhaps one*finb of the tension which the other 
joints would bear. 

But tlie bolt, instead of being good metal, was composed of iron 
which was cither originally bad, or had been rendered brittle by 
mismanagement in the process of forging the bolt. It broke with 
a granular and crystalline fracture, exactly like that of cast-iron, 
and did not exhibit anything of the fibrous appeaiance of ^ood 
iron* Under these circumstances, the wonder is, not that the bndge 
should have given way now, but that it should have stood a single 
week after its erection. 

We understand it is intended to remedy the defect to which we 
have alluded, not only in the chain which has given way, but in all 
the other stay-chains, in which it equally exists ; and there can be 
thto no doubt that the bridge will be of abundant strength to bear 
any load which is likely to pass over it. 

A defect occurred a long time ago in the disk or plate with which 
the bolt was connected, and the necessary repairs were lately made 
under the superintendence of Mr. Stephenson, a gentleman possess- 
ing extensive knowledge in mechanics, and who resides on Mr. Fitz- 
gerald's estate. It is due to him to state that the plate and bolt 
Jbave been minutely examined, and the fact has been olearly esta- 
blished 
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bliihed that the accident was caused tolely by the fracture In the 
bolt^ the plate being as sound and firm as on the day on which it 

was attached to the masonry. 

Before closing this article, wc may observe that some very ex- 
cellent [papers on chain bridfiesfone of them on this particuliir 
structure") have been read at the Literary and Philosophical Society 
in this town, by Mr. Eaton Hodgknison, and, we understand, are 
likely to appear in the forthcoming volume of the Transactions of 
that Society. In the paper on the Droughton bridge^ some defects 
In its construction were pointed OUt» and particularly the insufficient 
strength of the stay-chains, as compared with that of the suspen- 
sion chains ; but the particular defect which principally led to the 
failure of the bridge, having been concealed under ground, was not 
seen by the author of the paper, and of course was not men- 
tioned in it. In an appendix to this paper, Mr. Hodgkinson strongly 
enforces the necessity of proving by a very high test, the chains 
used in the construction of bridges of this kind ; and he details a 
variety of ^p^iments for the purpose of showing that a test of 
this kind does not, as is generally supposed, diminish the strength 
of the metal in any sensible degree. The accident which has just 
occurred will go far to bear out this suggestion. If the different 
parts of the Broughton bridge had been carefully and adequately 
proved before Its erection, no such joint as that which gave way 
could ever have existed In it. 

It has been suggested to us by a friend, that great advaxitage 
would probably result if a system of periodical inspection of sus- 
pension bridges by eminent engineers were adopted by the pro- 
prietors of the bridges. In order to render the plan effectual, it 
would be requisite that the results of the periodical examination of 
every part of each bridge on whicii its stability depends, should be 
published, on the authority of the engineer employed, and for the 
correctness of which he should be considered responsible. By this 
means the attention of all parties concerned^ to tne mos| important 
points of construction in chain bridges would be kept alive ; acci- 
dents arising from defective materisis) or accumulated strains upon 
them, would be anticipated, and great security attained by the 
constant responsibility of the inspectors. 

UKIVERSITT OF CAMBRIDGE. 

At a congregation On Wednesday, March 9, a grace to the fol- 
lowing effect unanimously passed the Senate : — 

" To petition the King that, if it should be His Majesty's pleasure 
to comply with the prayer of a petition lately presented to His Ma- 
jesty for a charter to incorporate under the title of the University 
of London/ the proprietors of an institution recently founded there 
for the general advancement of literature and science, a clause may 
be uisertedy declaring that nothing in the terms of the charter is to 
be Construed as giving a right to confer any academical disUnctiona 
designated by the same titles or accompanied with the same privi- 
leges, as the degrees now conferred by the Universities of Oxford 
and Cambridge." manga- 
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MANGANESE IN HUMAN BLOUD. 

i'rofessor Wurzer, in analysing human blood according to Engel- 
hart's process by liquid tests, wiik led to suj.ptrct that he obtained a 
small quantity of manganese : not bein^ however quite satisfied as to 
the correctness of his analyses^ be was induced to repeat them in the 
following manner. The blood, which had been obtained by venesec- 
tion, on the day before the eiperiment, was ignited in an open cru- 
cible, the incinerated mas5$ oxidized by nitre, and then diluted with 
water j the residuum was dissolved in muriatic acid, and the iron pre- 
cipitated from the solution by succinate of ammonia. As the precipitate 
contained also buuie phosphate of lime, it was again igoited, and then 
dissolved in muriatic acid } the phosphate of lime was separated from 
the solution by alcohol, the excess of the latter expelled by heat,, and 
the iron precipitated by ammonia. By boiling the filtered liquid with 
carbonate of soda, the manganese was precipitated, and then dissolved 
in nitric acid and again ignited. In two grammes of the incinerated 
rcsuiuc there were found 0*108 of oxide of iron^aod 0*034 of protoxide 
of manganese. — FoggendorJ^s Annals, 



ON SUJLFO-SINAFISlNEy ORIOIHALLT TERMED SULffO- SI MAFIC 

ACID* 

MM. H«iry, jun. and Garot ha^e re-examined a peculiar matter 
found in the seed of the SinapitaUH$^ and which they some time since 
considered as an acid } they have now arrived at the following con- 
clusions, viz. 

That there exists in white mustard-seed a peculiar crystallizeuble 
substance (sulfo sinapisine)^ constituted of the elements of sulfo- 
cyanogen, and an organic matter which develops the volatile oil of 
mustard. It does not, however, contain any sulpho-cyanuret of cal- 
cium, as has been stated by M. Pelouze, and the sulpho-cyantc add 
which he obtained was derived from the action of acids upon the 
mustard-seed. 

The properties of sulfo-sinapisine are, that it is white and inodorous, 
its Uiste is bitter, resembling that of mustard ; it is very light, com- 
pared with its bulk, more soluble in hot alcohol or water than when 
they are cold $ the solution is always yellowish^ though the substance 
may be perfectly colourless. 

On cooling, crystals, resembling a cauliflower in appearance, are 
obtained j sometimes they are in the form of pearly needles, or pris- 
matic and stellular. It crystallizes quite well in acidulated water, 
without alterinp: its jiropcrlies. \\ lien heated it first gives out a 
yellow liquid, and then decomposes into very fcetid compounds, con^ 
taining carbonate and hydrosulphuret of ammonia, brown oil, and a 
bulky charcoal. No traces of lune, soda, or potash are discoverable. 

Test papers are not altered by a solution of sulfo-sinapisine. Ni- 
tric acid speedily acts upon this substance , a bright colour, red 
vapours, and sulphuric acid are produced. Muriatic acid dissolves 
and renders it green, and when lieated, a Strong sine 11 of pr\issic acid 
ij^ observed ; when sulphuric or phosphoric acid is added to this sub- 
stance 
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stance mixed with water, and distilled, much sulpho-cyanic acid is 
produced, and with the former acid sulphuretted hydrogen is also 
evolved the volatile product reddened blue paper strongly, and gave 
an intense crimson tint ^ith permuriate of iron ; carefully aaturated 
with potash, it gave a coloured salt, but which possessed the proper* 
ties of n sulpho-rynnuret. The alkalies produce singular phaenomena 
with sulfo-sinapisinc ; ammonia dissolves it and renderw it either yel- 
low or orange-yellow ; by evaporation small brilliant crystals are 
produced, which are sometimes red 3 they contain no alkali, and ap- 
pear to OonaUt of the substance scarcely altered ; in time, the am- 
moniacal mixture becomes green. 

A solution of potash or soda renders the colour yellow, which 
changes to orange and green j the solution evaporated to dryness^ 
gives out an ahnndnnt odour of the volatile oi! of mustard. When 
the residue is calcined it fuses, especially with potash, as the sulpho- 
cyanuret of thi»* base does ; the remainder is cliarcoal mixed with 
several salts, such as sulphates and Nulphurets. 

The organic substance decomposed the sulphocyanurets which 
were formed; for when the mass was not calcined, but disioJved^ 
accurately saturated with sulphuric acid, evaporated to dryness and 
treated with alcohol, crystals were obtained by evaporation, which 
thoue;h not well defined possessed all the principal characters of the 
sulphocyanurets; namely, those of stroncrly reddening the persaltsof 
iron, and of forming a while precipitate iu the persaits oi copper, 
when influenced' by a deoxidizing body. 

The action of salts upon the a(|ueous solution of sulfosinapislne 
is various ; — ^the salts of lime, zmc, manganese, the acetate and 
•ubacetate of lead, produce no effect; the persalts of iron redden 
it strongly; persulphate of copper, the protonitratu of mercury and 
nitrate of silver all give white precipitates. Suiibsinapisine yielded 
by analysis 

Carbon 50-504 

Hydrogen 7*795 

Azote 4*940 

Sulphur 9*657 

Oxygen *27 104 

100000 

JourtuU tU Pkarmade, Jan, 18S1. 



EMISSION OF LIGHT DURING THE COMPRESSION OF GASES. 

An evolution of light has been observed when certain gases have 
been compressed suddenly. M. Soissy stated, in opposition to what 
had been previously asserted, that it happens only with atmospheric 
air, and with oxygen and chlorine. iVI. Thenard has however found 
that when the pistons are moistened only with water instead oi 
grease, no light was evolved; these trials were made on the sup- 
position that water or muriatic acid might be formed by action upon 
the fatty matter. 

Various substances were then subjected to compretied oxygen 

and 
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and chlorine gases, &c. ; and M. Thenard has stated the foUmriDg as 
the results of his ex pcrimeDts : No gas, by itself* is rendered luminous 
by preMure exerted in pistons in tlie usual n\anner ; pressure by hand 

cannot raise the temperature of a gas in a glass tube much above 

400" Faht. ; powders which romani undccomposed at this tempera- 
ture explode instantly in a/ote, h3'iin)-e!i, or carbonic acid gas, 
when compressed suddenly; wood and paper suddenly compressed 
in oxygen inflame, and oiled paper in chlorine. — Ann, de Ckimie, 
xliv.lSh 

ACTION or CHLORIDE OF BROMINE UPON WATER AND JBTUER. 

M, Sdrullas has found, that chloride of bromine, though perfectly 
saturated with chlorine, does not decompose water; the formation 
of muriatic acid, which occurs when it is agitated with aether, results 
from the action of the chlorine upon the aether, and the same action 
produces bromide ot carbon. 

When chloride of bromine is agitated with aether and water, the 
chlorine niay be entirely separated in the form of muriatic acid, 
before the bromine, which is isolated at the same time in the aether, 
is converted into bromic acid and bromide of carbon ; the alka- 
line chlorides and bromides, even \n very small quantity, mixed 
with oxide of manganese, slightly diluted sulphuric acid, and heat- 
ed in a proper apparatus, give a chloride of bromine, which is col- 
lected and treated as above with aether, to separate its elements ; 
by this method the co«existence of chlorine and bromine may bo 
determined! how much soever either of them may predominate in 
a saline mixture ; taking care, when the chlorine is in excess, to 
calcine the product of the saturation of the aqueous part, to reduce 
the chlorate formed to the state of chloride, that all the chlorine 
may be precipitated by a solution of nitrate of silver. 

by means of a spirituous solution of quina or cinchonia, t^iiher 
fifee or combined, the instant that an aqueous and concentrated 
solution of solid chloride of iodine is sufficiently dilute to decompose 
water, it may be discovered ; the acidulous ioaate, which is precipi* 
tated in this case, and which is not produced when it is concen- 
trated, serves as an indication. — Ibirf. xlv. 202. 



CRYSTALLIZATION OF BISMUTH. 

The following process is given by M. Quesnevilie, jun. for pro* 
dttcing fine crystalsof bismuth : — Fuse the metal in a crucible, adding 
portions of nitre occasionally, and raising the heat so as to decom- 
pose the nitre, and mix the whole well by stirring ; when the oper»* 

tir>n has been continued for pome hours the metal assumes green 
and yellow colours, which remain even after it has cooled : if the 
metal presents only rose, violet or indigo colours, and becomes co- 
lourless when cold, good crystals will not be procured. When the 
metal has acquired the proper colours, it is to be poured into a hot 
ladle, and tlie surface should be prevented from cooling faster than 
the bottom, by being covered, or having a hot iron held near it. The 
cooling should be rather sudden, or otherwise the metal crystallizes 
in layers: when a crust has formed at the 8uriace» a hole should be 
' * made 
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made through it by means of a hot coal, and not by peicuMion, 
which would disturb the crystals; the liquid metal is then to be 
poured out: in about haii an hour the remainder of the crust may 
be broken, and the crystals will be found in great perfection. — 
Journal de Pharmacie, IS^O, p. b^^. 



REACTIOK OF PERSALTS OF IRON AND CARBONATES^ 
M. Sorbeiraii finds that the persalts of iron decomposed by neu- 
tral carbonates yield a carbonate of peroxide equally neutral : this 
carbonate is soon destroyed to produce a rloiible salt, formetl by 
the neutral alkaline sulphate and the sub?ii][)hate of iron, yielding 
a new sulphate of iron, before unknown, and containing three times 
as much base as the neutral salt: a weak alkali in excess precipitates 
another sobsatt, which has not been before noticed, but is ft trae 
double salt, composed of the subsulphate of iron and the hydrated 
peroxide. The aperient saffron of Mars is a hy drate of the peroxide 
of iron, contRining' 3 atoms of water mixed with variable and acci- 
dental quantities of sesquicarbonate ot iron, and sometimes neutral 
carbonate of iron. — IIM^ 1830> p. 535. 



INFLAMMATION OF PHOSPHORUS BY CHARCOAL. 

Dr. Bache of Philadelphia states, that, at the temperature of 60* 
Fahr. or upwards, carbon in the form of animal charcoal or lamp- 
black causes the inflammation of a stick of phosphorus powdered 

with it: the effect takes place either in the open air, or m a dose 
receiver of a moderate &ize.— Sillimans Journal, xviii. 87S. 



OBSERVATIONS ON AUUOK.t: BORE ALES WITNESSED AT BEDFORD, 
AT VARIOUS TIMES, FROM APRIL 19, 1830, TO JANUARY 11, 
1831. BY W. H. WUii£, U.M.CS. 

1*0 ike Ediiors of the PhUoaop^td Magazine and dnnalt. 
Gentlemen, 

The frequent appearance of the aurora boreales at Bedford, lat. 

52° 8' 48" north, long. 2' 49" east, may perhaps form some apolog-y for 
my troubling you with a short account of them. The first that I ob- 
served was on the 1 9th of April, 1830. boon after sunset a bright 
light appeared in the horizon about the magnetic north, which in* 
creased in brightness as the twilight decreased. I watched it till a 
tittle after nine p.h.> before any coruscations could be distinguished, 
when a few faint flame-coloured flashes darted about 12** or 1 4° above 
the horizon about the north-west. About eleven pjm. several columns 
of light rose in the north-west in quick succession, which cnntinued 
for upwards ot an hour; some of them extended as far as tlie north, 
and were slightly tinged with red. During the appeiuance of the 
aurora up to midnight, several bright meteors appeared above it, 
but none of them were visible more than two seconds. 

Sept. 7th. — little before the moon rose I observed an aurora which 
extended from the north nearly to the north-weat, from which ema- 
nated several columns of light ; the rising moon soon overpowered 
ita light, so that I could not distinguish any other coruscations. 

N.S. Vol. 9. No. 53. Majf 1831. S E Sept. 
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Sept. 8th. — The aurora again appeared, more extended than on the 
preceding evening. 1 watched it for upwards of half an hour, when 
clouds intervened and prevented further observation. 

Sept. 17th. — The aurora borealis again appeared, soon after eight 
in the horizon between the north-weet end nortb>by-enat» fSm 
which emanated seven or eight reddish columns of light, two of which 
reached the star Beneliasch in Una major. Soon after nine ».if. the 
aurora disappeared. 

Oct. 5.— At a quarter past seven p.m. an aurora again ajipeared 
between the north and north-west. A lew very thin colamns oi light 
emanated. About eight p.m. a few coruscations were visible^ but 
the rising of the moon overpowered them in light. 

Oct 16.— About half-past nine v.m. the aurora aeain appeared 
aboutthemagnetic'northy from which several columns oflight, slightly 
tiaged witb iedi emaaated, and attained the altitude of about 4(^. 
In one honr no traces of the aurorn were visible. 

Oct. 17- — An aurora iigain appeared and hove a strong resemblance 
to a morning twilight j no coruscations were visible^ and it soon dis* 
appeared. ... 

Kov. 1. — little before nine p.m. a bright aurora was TnSile be- 
tween tbe north and west points of the hortsoo | .soon after nine, not* 
withstanding the moon shone very brightly, several columns of light 
darted op near the magnetic north, some of which attained the height 
of 20°. Clouds interrened about half-past.nine, and the aurora^ was^ 
no longer visible. 

Nov. 4. — An aurora appeared soon after seven p.m., which ex** 
tended from the north nearly to the west. About eight a few co- 
Iwnae of light were perceptible^ Tbe rising of tbe moon prevented 
any further obsenration^ and the aurora soon disappeaiedir Two 
Tery bright meteors appeared soon after eight. 

Nov. 7. — A faint aurora vi^as visible for more than two hours, but 
no coruscations were distinguished. One bright meteor appeared 
about half-past seven. 

Dec. 1 1 . — At seven p.m. a very bright aurora borealis appeared be- 
tween the north- west and north-by-east points of the horizon f at eight, 
clouds intervened, but at nine toe sky again became clear, and very 
large columns of red light were seen to rise quite to the zenith j it 
increased in splendour till past midnight. Some of the.colomns ap- 
peared as if tinged with black, and had the resemblance of dense 
columns of smoke. Two persons who were guarding their master's 
property against the attacks of incendiaries, assured me that the red 
columns continued to play in every direction, and on every point of 
the compass between the east and west» till past four am, A respect- 
able gentleman in this neighbourhood, who has been an attentive ob« 
aerver of meteorological appearances for upwards of forty years, 
assured me, that he never recollected during that period the Northern 
Lights so powerful in this country, nor did he ever observe so many 
meteors in any one night in his life-time j the number he could not 
ascertain, but he thought nearly twenty. 

Dec 12j-^The aurora again appeared at sue p.k. between the 

north* 
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north-«eat and north-west, but few coruscations were visible till 
about ten p.m., when several columnt of white light darted in quidi 

succession up to the zenith. Huge ina*?Res of white light, if 1 may so 
term them, rose in the north-west, and, as it were, sailed majt sticaily 
along the horizon to the true north, and some as far as north. east, 
and then shot up in massy columns. These appearances lasted till 
half-past eleven, when the aurora began to diminish in brightness, 
and in about two liours disappeared. Two bright meteors appeared 
in the north. 

Dec. 1 3— The aurora again appeared light in strong twiiight, bnt 

no coruscations were visible, 

Dec. 1 4 . — At six p.m. the aurora was again visible, but fainter than 
on the preceding evening. 

Jan. 7, 1831. — An aurora borealis appeared in the north-east, 
which had a reddish tinge, and bad a similar effect to the rinng moon 
on a hazy evening. At a quarter past five a zone of white light rose 
from the centre of the aurora, passed over the Pleiades just below Aries, 
and to the west-south-west point of the horizon, forming a complete 
arc. After remaining in a perfect state for about three minutes, the 
centre of the bow began to disappear, and in a few seconds the whole 
vanished. Several patches of white light were afterwards formed in 
the south-east and south-west, which lemabied for some thne. At 
twenty minutes past five» perpendicular columns of red and white 
light darted up to the zenith, and some even passed the zenith and 
reached Orion, having an altitude of about 30^ south. At half-past 
five the northern hemisphere appeared to be covered with a complete 
canopy of various coloured lights, which extended from north-east to 
west, and exhibited one of the most magnificent appearances ever 
witnessed in this latitude. Columns of li^hi continued tu emanate 
till past midnight. The aurora did not finally disappear till about 

Jan« 8.^ — ^An aurora was again yistble for about two hours, but no 

coruscations were visible. 

Jan. 1 1. — Was a very cloudy evening, but having occasion to gp 
out about ten o'clock, the northern parts of the heavens appeared 
.unusually light j the clouds dinpersed, and an aurora presented itself 
extending from north to north-west; two or three coruscations weie 
visible, but clouds again intervened, and at eleven the aurora coubl 
no longer be secn« 

N.B. After the aurorae in November and December, we had strong 
gales of wind from the south and south-west; but since theappearances 
of the present year we have had a calm. 

Should these notices, copied from my journal, merit a place in 
your Magazine, your insertion of them may cause naturalists in dif- 
ferent parts of the country to make some useful remarks upon them* 
I have the honour to be. Gentlemen, 

Your most obedient Servant, 
Bedford, W. H. Whiter 

January 12th, 1831. 

3 E 2 Rsv. 
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MV. W. D. C0NY1IBA1K£^S PRELIMtNART ADDKB8BE8 TO THE 
COURSE OF LBCTDRB8 ON THEOLOGY, DELIVERED AT THE 

COM EGIATE INSTITUTION OF BRISTOL. 

A CoUegiate Institution for the diffusion of the superior branches 
of Education has been recently establislied af Bristol, by the joint 
subscriptions of a proprietary body : it has been placed under the 
superintendence of a Principal and Vice- Principal, who are distin- 
guished graduates from the University of Cambridge. As it was de- 
inred to place the Institution on an extensively useful and liberal 
iMisiSi impartial admission to the advai)tap:es it offers in conceded 
without distinction to the members of different religious commu- 
nities : at the same time a large portion of the Council (being 
members of the Established Church) have felt it their duty iu no 
manner to neglect the providing due means for the religious in- 
struction of the pupils, belonging to the same persuasion, in the 
tenets of that Church. They have accordingly formed themselves 
into a special committee, for the purpo^se of arranging an appro- 
priate course of Theological Lectures* The Rev. W. D. Conybeare, 
who is Visitor of the College and Superintendant of its Examina- 
tions, has undertaken the commencing course of thpse lectures, and 
recently delivered three preliminary addresses, whii h are now in 
the press, and will shortly be published by Mr. xMurray. The sub- 
jects are : — 

I. On the proper application of classical and scientific edaca* 
tion to the purposes or theological instruction. 

II. On the natural evidences of religion as deduced from the 
several branches of science. 

III. On the arguiiu nt from analogy, and on the peculiar evi- 
dences and doctrinal ciiaracter of the Christian revelation. 

As Editors of a Philosophical Journal, our concern is of course 
principally with the Second Part. In this we understand the author 
has endeavoured to exhibit a compendious and condensed view of the 
arguments derived from the proofs of design in the physical organiza- 
tion of the universe, following the steps of Ray, Derham, and Paley, 
but with a special view to point out the additional illustmtions de- 
duced from the more recent discoveries of science. As delivered to a 
collegiate body, one of the objects of which must naturally be con- 
aidered as directed to scientific instruction, it has been the aim of the 
author of this address so to treat his subject as to present its inferences 
as applications arising from the facts developed in the several sciences 
exhibited in a systemritic arrangement. Thus the heads of his sub- 
divisions are Dynamics i the Cosmical sciences; Astronomy, and 
<xcology : those relating to the constituent principles of Nature, 
Light, Heat, Electricity, Chemistry; and Animal and Vegetable 
Physiology, including under the former an article on Entomology. 



DR. Webster's dictionary. 

The Proprietors of the Edition of Dr. Webster's English Dic- 
tionary publishing: in this country, have purchased from the family 
of the late Rev. Jonathan Boucher, Virar of Epsom, the valuable 
and voluminous MSS. which he had^ during the last fourteen years 
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of his life, prepared for a Glossary of Provincial and Archaeological 
Words, intended as Supplement to Dr. Johnson's Dictionary ; and 
they mean to publish tliese MSS. in one volume 4to, containing 
Six Numbers of twenty sheets each^ as a Supplement to Dr. Web- 
ter's English Dictionary. The larger portion of the MSS. » now 
in a Btate fit' for pubhcation ; and the Supplement will be com- 
menced as soon as the work of Dr. We()ster, of which Eight Num- 
bers have already appeared, is completed. They also intend to pub- 
lish an octavo edition of Dr. Webster's English Dictionary, which 
will contain ali the technical and scientific definitions from the 
quarto work ; but witiiuut the copious etymological matter, which 
will not be required by ordinary readers, for ordinary purposes. A 
mtiltitade of words, collected by the Editor, and not found in the 
quarto edition, will be inserted, and alio a larse collection of Archaic 
terms from the MSS. of the late Rev. Jonathan Boucher. 

LUNAR RAIKBOWS. 

To the Editors of the Philosophical Magazine and Annals, 
Geullemen, 

An hour after moonrise on the showery night of the 5l8t ult^ 
I observed an entire lunar rainbow, of a whitish hue, the prismatic 

colours not being clearly distinguishable. The moon was then 

shining beautifully bright from beneath the dark brow of an over- 
hanging cloud ; but her li^ht was above one-fourth part less than 
at her full, four complete days imving nearly elapsed since her op- 
position. 

Since witnessing the above I have made numerous inquiries both 
in this neighbourhood and in Penzance, to ascertain whether lunar 

rainbows are of frequent or of rare occurrence in Cornwall ; and 
the result of these inquiries is, that there is scarcely an individual 
in the habit of being out late at night in this rainy county who has 
not repeatedly pi m tliein. I mention this, as all the writers on 
meteorology whiuli 1 iiavc read, consider these phtenomena of 
much rarer occurrence than in r«dity they are. 

I am, Gentlemen, your very humble Servant, 
Redruth, Feb. 1831. Rd. Edmonds. 

LUNAU OCCULTATIONS. 

Occultai 10116 of Planets and fixed Stars by the Moon, in May 18S1. 
Compuied Jar Greenmoick, by Thomas Hbmdbrson, Esq, ; and 
circulatid by the Astronomical jSociety. 
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398 MeUorological Observations for March iqo.. 

tfKlSOKOLOGiCAI, OBSERVATIONS FOR MARCH 1881. 

Go^ris — Numerical RuulU Jbr the Jlfontft. 

Barom. Max.30*443. Mar. 31. WiiulNJS.—M]ii. 09*218. Mar. 6. Wtad W. 

Range of the mercury 1*230 . 

Mean barometrical pressure for the month 29-1)06 

Spaces desicribed bv the rising and falling of the mercury 7*943 

tSreateit variation in S4 hours 0*805.— Number of changes 16. 
Therm. Max. 68". March 27- Wind S.— Min. 32°. March 23. Wind E. 

Rfinge — Mean temp, of exter. air 46®"98. For 30 days with O in 46'56 
Max. var.in24 hours 1«°'00.— Mean temp, of spring-water at 8 A.M. 48*84 

De Luc's Whalebone Hygrometer. 
Greatest humidity of the atmosphere, in the evening of the 2nd . 96° 
Greatest dryness of the atmoapnere^ in the afternoon of the 19lh... 61 

Range of the index 45 

Mean at 2 P.M. 67° 0.— Mean at ^ A M. 76°'6.— Mean at 8 P.M. 77' 3 

— of three observations each day at 8, 2, and 8 o'clock .*. 7^'^ 

Evaporation for the month 9*40 ineheiB. 

Rain in the pluviameter near the ground 1*770 hicfa. 

PrevaiUng wind. West. 

Summary of the Weather, 

A clear sky, 4^ ; fine, with various modifications of clouds, 11 1 an overcart 
sky without rain, 10 ; rain, 5^. — Total 31 days* 

Clouds, 

Cimif. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cumuiostr. iSiiubus. 
;5. 8 S5 1 17 18 18 

Scale of the prevailing Wrndt, 

N» N.B. E* Bm 8.W* W« N.W» i)ava» 

1| 4| 44 6 8i 3| 31 

GemrtS (^ermUtfiu, — The first part of this month was wet and windy; 
the latter part was dry, with ercat changes in the temperature of the at- 
mosphere, and frequent birong equinoctial gales, which on several occa- 
Amm were blighty. I'hc general mildness of the weather the last two 
months, has made the spring nearly a fortnight earlier than that of last 
ycnr. From the 2nd to the 16th instant a quick budding and leafing of 
the trees were observed ; but the cold northerly and eastei ly gales nearly 
suspended these operations of nature during the latter part of the month. 
In the mornings of the 10th, 18tb, 19th, 90th, S8rd, 24th, 25tfa, and lS8th. 
hoar frost appeared in the grass fields before sunrise, and there was some 
ice on the ground in the morning of the 24th. 

In the evenings of the 13th and 14th the inosculation of passing nitiibi 
produced lightning and thunder. In the morning of the 94tii from 8 till 
1£ o*dock, there were frequent falls of mow, sleet and hml* 

The atmospheric and meteoric phrunomcna that have come within our 
observations tliis month, are four inoLeiti^, four aurora* liorealc^, lightning 
on two evenings and thunder on one ; and seventeen gales of wind, or days 
on which they have prevailed, namely, three from the Nortl»«ait, thtee 
from the Eust, two from the South, five from the Southwweit^ and ibvr 
from the West. 



LvNAa EcLir8B.**-0n the iMi the moon rose about East by North, yery 

nearly half eclipsed, at 5^ 28*" P.M. mean time here; but the red haze in 
and several degrees above the eastern horizon, preventied the earth's shadow 
from being well defined on her disc 

The 
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The eclipse continued interesting till one minute after six, whwi clouds 
intervened, and it was not seen afterwards by the naked eve. But nt 
twenty minutes past f,\x, mean time, there was an opening in the cloudy 
when by the aid of a tdeseope it appeared that the moon's soutiiern limb 
had just emerged out of the earth's shadow, as ^ pisnumbra was then le* . 
parating from the moon's limb. 

AuBOR^ BoBEALES. — lu the evening of the 7th of March 1831, an 
aurora borealis appeared from seven till ten o'clock. It rose slowly the 
first half-hour, ana the arch of light, extending from the North*east \sif ' 
North to North-west by West, attained its greatest altitude about hal^- 
past eight. Soon after eight two columns of light emanated from the aurora 
about sixty d^rees West of North, and were followed by many others till 
nine. At a quarter before nine several broad flame-oolowed columns rose 
through Cassiopeia, and suddenly changed to red and lake colours ; and 
on receding, parts of them were left behind,which continued several minutes . 
in the form of red patches. ' 

The mean of several altitudes of the upper edge of the arch of the aurora 
when best defined (not a rainbow-like arch) between 8 and 9 o'clock, 
takini; the vertex to be in the magnetic north, was IdP 3>'* At nine Uie 
aurora began to sink, and disappeared by ten. 

In the night of the 8th, when the clouds disappeared at 11 o'clock, a 
faint aurora presented itself, and kept up till 1 A.M. 

In the evening of the 11th, at half-past eight, an aurora borealis rose 
slowly from the northern horizon, and at forty minutes past nine its arch 
of light was biightest and at its greatest altitude, which was nearly the 
same as that in the evening of the Jtli, described above. 

At ten minutes before ten there was a range of twelve fiame-coloured 
columns along the whole extent of the arch, about seven degrees distant 
from each other, one degree wide, and twenty-five degrees in altitude, 
which had a fine and rather a singular appearance. A few drops ot rain 
now fell from a distant nhnhuB towards the North, whidi soon passed off 
to the eastward, and the aurora appeared again, but sunk slowly, with o«^ 
easiooal coruscatbns from it till twelve, when it disappeared. 



RBMAAKS. 

London* — March i. Fine. S, S. Rain. 4. Slight fog in the morning : 

very fine. 5. Overcast 6. Stormy and wet. 7. Fine. 8. Overcast : rain 
at night. 9. Fine. 10. Foggy. 11. Rain. 12. Fine in the morning: 
windy, with rain at night. 13. Stormy and wet. 14. Fine: showery: 
fine at night. 15. •Stormy and wet, 16. Cloudy: small rain: fine. 
17-^20. Fine. 21 — 23. Cold and dry. 24. Sleet: cold rain, with some 
hail in the afternoon. 25. Windy, and cold : rain at night. 26. Wet in 
the morning: fine, 27. Very fine : at night windy with showers. 38. Fine. 
99— >8l. Coldanddry, with north-east wind. 

Penzance.^Manh 1. Fair. 8. Misty. 3. Rain. 4. Mirty, 5. Rain. 
6, 7. Fair. 8. Rain. 9. Fair. 10. Fair: rain. II. Rain: fair.r IS. Rain. 

13, 14. Shower?. 15, 16. Rain. 17— 21. Clear. 22, 23. Fair. 24. Clear: 
ram. 25. Fair : rain. 26. Hain. 27, 28. Clear. 89. Fair. 30. Clear. 
31. Fair. 

i?<M/on.— March 1. Fine. 2. Cloudy : rain early a.m. 3. Cloudy : rain 
at night. 4. Cloudy. 5. Ratn. 6. Cloudy: rain at night. 7. Fine. 
8. vine: rain at night. 9, lo. Fine. 1 1. Rain and stormy. 12. Fine: 
rain P.M. 13. Fine: hail-rtorm at night. 14. Fine. 15, 16. Cloudy. 
17. Fine, is— 23. Cloudy. 24. Snow. 25. Fine. 26.Rain. 27, 28. Fine. 
29. Cloudy. 30. Fine : rain early a.m. 3 1 . Fine. 

MeteorO' 
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LIX. On a Cmbinaiion cfBk^fonide Mercury and Iodide 
of Potassium, By James Afjohn, MD* Prqfessor of Che" 
mishrtf to the Boyal College of Surgeons in Irdcrnd, 

To the Editors of the Philosophical Magazine and Annals. 
Oentlemen, 

U A VINO recently, in the course of some experiments upon 
-'"^ the salts of mercury, fallen upon u new, and, in some 
respects, a rather remarkable compound, I beg leave to com- 
municate to chemists, through your Journal, the following 

brief notice of it. 

When liquid hydriodate of potash is added to a solution of 
corrosive sublimate, the wcll-kuowii biniodide of mercury im- 
mediately falls down. This is a decomposition familiar to every 
chemist. But if for corrosive sublimate we substitute the bi- 
cyanlde ot inercury, — notwitiistanding the analogy in composi- 
tion between these two salts, no such double exchange of 
principles takes place. A precipitate however in this case 
also slowly forms, jjosscssing the fullowing properties. It 
occurs in very thin foui-sided prisms, of a beauliful pearly 
aspect. These are very soluble in hot water, but tliis fluid 
scarcely acts upon them at the temperature of 60^. Digested 
with ammonia and potash they appear to experience no change ; 
and the same may oe said of them when brought into contact 
with the alkaline carbonates. When touched howerer with 
a drop of muriatic acid, their colour is immediately changed 
to a bright scarlet, and the odour of prussic acid is evolved* 
A portion of them ignited in a platinum crucible left a.residuum 
which, when disscuved in water, gave a copious crystalline 
precipitate with tartaric acid added in excess. 

From these experiments, and several others which it is 
Vol. 9. No. 54. June 1851. 3 F unnecessary 
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unnecessary to detaily it became obvious that the crystals were 
composed of the two salts presented to each other. The next 
object thereforei was to determine the relative proportions 
in which these were united. To efiect this, 40 grains of the 
compound were dissolved in hot water, and a stream of sul- 
phuretted hydrogen passed through the solution as long as 
it threw down any precipitate. This, (which by a previous 
experiment was known to be bisuiphuret of mercury,) when 
perfectly dry, weighed 22-25 grains. Hence as 232 (atomic 
weight of cinnabar) : 252 (atomic weight of bicyanide of mer- 
cury) : : 22-25 : 24-'16 = the bicyanide in the 40 grains. 

llie solution tVom which the cinnabar was thrown down 
was now evaporated to dryness, in order to expel the whole 
of the prussic acid loi lued ; and to the residue, which by a 
previous trial was found to be ioilitlc of potassium, after being 
dissolved in water, nitiatt:; ol silver was added as long as it 
caused any precipitate. This (the iodide of silver) coilected 
upon a double filter, dried and weighed, amounted to 22*08 
grains. Hence as 284 (atomic weight of iodide of silver) 
: 164 (atomic weight of iodide of potassium) : : 22*08 : 15*47 
= the iodide of potassium in the compound. The 40 grains 
were therefore constituted as follows : 

Bicyanide of mercury. 24' 1 6 

Iodide of potassium • • . 1 5*47 

39-G3 

Now, as 24*16 : 15*47 are very nearly in the ratio of 252 : 164, 
it is obvious that the compound consists of an atom of each 
of its constituent salts. And as, by viewing these as destitute 
ui oxygen autl liydrogen, we account for the entire 40 grains, 
it is clear thai tliey are presenl as bicyanide and iodide, not 
as biperprussiate and hydriodate. This latter conclusion also 
is confirmed bv the salt yielding no water upon being heated 
strongly in a g^ass tube* 

This connioond} as &r as my^ knowled^ extends, is with* 
out any perfect parallel in chemistry. It is a double salt» but 
it is distmguished from all those with which we have been 
long acquainted by the circumstance of the proximate con- 
stituents of its component salts, both the electronegative and 
the electro>positive> being all different l3ei*zeliiis says ( Traite 
dt Chimie, torn, troisieme p. 381): On ne Qonnait pas 
d'exemple blen constate de sels qui renferment plus de trois 
constituans." The hiatus here alluded to is obviously filled 
up by the sr^lt just described, and which, from its composition, 
may be deuomiuated the iodo-bicyanide oi potassium and 
mercury* 
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It is almost unnecessary to observe, that tlie cliange of 
colour already noticed as being produced in our compound 
by the action of muriatic acid, is due to the development of 
hydriodic acid, wliich passing to the bicyanide, produces at 
the same time, biniodide of mercury and pnissic acid. A 
simihu- elFcct is produced by any other acid capable oi libe- 
rating hydriodic acid from the iodide of potassium. In such 
experiments it is clear that but one half of the mercuritd salt 
can be converted into biniodide ; for one atom of the bicyanide 
of mercury would require lor perfect decoinposition two atoms 
of hydriodic acid» whereas but one can be developed .from the 
iodide of potassium. 

The iodo-bicyanide of potassium and mercury is probably 
but one of a class of double salts which the bicyanide <>f mer*- 
cnry forms with haloid compounds* This conjecture, how- 
ever, I have not as yet had time to put to the test of experi- 
ment. 

Dublin, May H 1631. 



LX« On Mr. Lindley's Statement respecting the Investigation 
qf the Structure qf the Orchideae. By J. K B. 

To the Editors of the Philosophical Magazine and Aniials* 
Gentlemen, 

Y REGRET exceedingly to be compelled, by the high esti- 
-■• mation I entertain tor the character of Mr. Brown the 
botanist, to be obliged to notice, thus publicly, a statement 
by Mr. Lindlcy in his " Introduction to the "Natiirnl System 
OI Botany," from which an inference has been drawn, by an 
anonymous writer in a Northern Journal, prejudicial to the 
reputation of that gentleman. Those who are acquainted with 
Mr. Brown will at once acquit him of all desire to deck him- 
self in borrowed plumes ; but as there are many persons, 
whose good opinion is worth preserving, and lo whom he 
may be a stranger, I deem it but justice to &lale what appears 
upon the face of the proceeding ; yet I should not have inter- 
posed, if Mr. Lindley had hot contented himself with only 
privately disavowing his intention to convey to hk readers die 
meaning imputed to him. 

The Dedication to the Introduction*' bears the date of 
August last Under the head of Orchidea" p. 263, i^r 
remarking that it is not necessary to enter upon an historical 
view of tne gradual alteration which has taken place in the 
opinion of botanists with regard to the sexual apparatus of 

SF2 these 
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these most curious of plants, the autlior adds, " The errors 
have been corrected in a more or less perfect manner by va- 
rious writers, most completely by Mr. Brown in his Frodromus, 
published in 1810, and subsequently by tlie late most accurate 
and indefatigable Richard. But long beibie the publication 
of any rational explanation of the structure ol the Orchis 
tribe, while botanists were in utter darkness upon the subject, 
k had be«i most folly investigated by a gentleman, unrivalled 
fi>r the perfection of nis microscopical analysis, the beautjr of 
his drawings, and the admirable skill with which he foUows 
nature in her most secret workings ; and let me add, which is 
a still rarer quality, the generous disinterestedness with which 
he communicates to his friends the result of his patient and 
silent labours. I have sketches before me by Mr. Bauer, 
executed from 1794 to 1807, in which not only all that has 
been published since that period is shown in the most distinct 
and satisfactory manner, but in which much more is repre- 
sented than botanists are even now aware of. I hope to be 
the liiimble means of giving some of these extraordinary pro- 
ductions ot the pencil to the world, in an ' Illustration of the 
Genera and Species of Orchideous Plants,' which is now in 
preparation." 

Whether the inference which has been drawn from this 
pass^e, that Mr. Pnown was indebted ibr his observations to 
Mr. Bauer, without acknowledgement, be legitimate, may, ])er- 
haps, be questioned. It is enough to say that it has been 
drawn; and therefore it was incumbent on Mr. Ltndley, if he 
had so worded his statement as to leave his meaning doubt- 
ful, to take the earliest opportunity, and in the most public 
manner, to prevent the unfounded impression. 

Mr. Brown has on every occasion been ready to daim for 
his friend Mr. Bauer the high merit he deserves. In the 
Prodnmuiy he acknowledges himself indebted to him for the 
true character of OphrtfS; while in the account of the genus 
Woodsia (Linn. Trans, vol. xi.), of Raffesia (lb. vol. xiii.}, 
and of the Plants collected in Melville Island, he has ex- 
pressed his obligations in such a manner as manifests an en- 
tire willingness to do him justice^ The f;ict of twenty years 
having elapsed since the publicatiun of Mi-. Brown's views, 
and an uninterrupted friendship having continued ever since, 
furnishes at least a presumption that Mr. Bauer has no ground 
of complaint; but, to prevent all possibility of doubt, Mr. 
Bauer has, in writing, wholly and entirely acquitted Mr, Brown 
of the charge iubinuated against lum. 

May Gtii, 1831. J. E. B. 

LXI. On 
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LXL On the Calculatioii of the Orbits of Double Stars* 

Bi^ Professor Encke. 

[Continued from page 183.] 

HE first condition to be fulfilled with regard to the four 
places, is, thai they must all be in an ellipse. If we denote 
its two semi-axes by a and 0, and the cxceiitiic anomalies, as 
they are called, corresponding to the four places, by Ej, E^, 
£L E49 and assume toe axis major of the ellipse as the axis, 
ot the abscisses, and the centre of the ellipse as their point of 
beginning; this condition will be fulfilled, if for the abscisses 
and ordinates of the four points the following equations take 
place: 

dp| B a cos Ej ^ ^ sin Ej 
a cos E^ Jfi^ ^ sin E^ 
x^ — a cos £^ ^3 =^ ^ ^3 
jp^= a cos 3/4=^ sin E4 

If we designate the centre of the ellipse by I, we obtain far- 
Ihe double areas of the triangles: 

(I 12) = a^^sinE^- E.) 
(I IS) = fl^^sinEa-E.) 
(114.) = «^sinE4- E.) 
(12 3) =fli»sinE3-l?y 
(I 2 4) = a&sinE4-E2) 
(I S4) = a^sinB^A— £3} 

and hence for the double areas of the triangles between the 
places themselves, 

(1 2 3) ss a J{sin(E^-E,) + sin (E3-E4)- .sin(E3— E,)} 

(1 24) =«^»{sin(E^-E,) + sin(E4-E,)— sin(E4-E.)} 

(134) = aZ/isin(E3-E,) + sin(E4-E3)- sin(E4-E,)} 

(2 3 4) =fl6{sin(E3-E.>) + sin(E4-E3)- siu(E4-Ea)} 

which, by the introduction of this equation, 

Ea - E, = (E, - E,) + (Eg - Ett), 
and the analogous ones, may be reduced to these forms : 

(1 2 8) « 4 a* sin KEg-Ei) sin i (Ea-E,) sin* (Ej,- E,) 
.... (124)«4aftsini(E8-E,)8ini(E4-E,) sini(E4-E,) 
(1 B 4) = 4 adsin i (Es-E^) sin i (E4-E3) sin { (E4- EJ 
(2 3 4) B 4a6sin| (Eg-Eg) sin i (£4-Es) sin i (E4-E3) 

The double area of the whole quadrilateral figure will then 
be found after a small reduction : 

(3) (1 2 3 4) = 4 a b sin \ (E3— E,) sin \ (E4-E2) 

sin{i(E4 + E,)-i(E3+EJ} 

For 
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For the chords we shall obtain these, ei^pressions ; 

*4siai(E3-£i)« {a^iinf (Es-}-£|)«+»' CMf (E^f £i)« 
C13)» -4«ini(E5-Bi)« {«««iii(Es+E,)»+ft*c«ii(E3+Bi)« 
V (1 4)« - 4 iinf (E«-Ei)* {fl»»ia i (E^+B,)«+ b* ccf (E4+Ei)« 
^ ^ (fl3>* « 4»mJ(E,-E»)* {o«dii§(E,+Ea»+ft*c«i(^+Eg)«} 
(24)« -4«nf(E4-E2)« {a^smi(E4+E«)«+«("co.i(B4+E9)«} 
(34)* =4tmf (E4-Bs)« {tf^rinf (E4+Ej,)«+««coBf (E4+Es)«} 

to which many other different forms, more conveoient for ia- 
dividual cases, may be given. 

The four equations (2) being multiplied together, and the 
square root being taken of the product, w e obtain 

V (1 2 3) (12 4) (1 3 4) (2 3 4.) 
^ S sin i (E,-E,) sin 1 (E3-EO sin | (E.-E,)) 

^ isini(E3-E8)sini(E4-E,)sini(E4-E3)j; 

an equation in which all six combinations of the equations 
occur. The product of any two of the equations (2) gives 
only five combinations 

(..3) (.34). .6«.«.{2;;|(^i|^ zi^k^ 

Dividing the above square root by each of these products^ 
we obtain the following equations : 

(124) (234) sin j(E4~EJ 
(12 3) (13 4) " sini(E3-E0 



(5) 4 /IL^AIPJ^L - sinj (E,- E,) 
^' V (123) (12 4) " sini(E2-Kj 



(1 24) (1 34) _ sinj (E ,-E,) 
(12 3) (2 3 4) sin i (Es- Ej 

Assuoiing now 

(12 3) (12 4) 
(13 4) (2 347 '^"^ ^ 

(12 3) ('^3 4)__ 

we bave 

tang (45° + ? ) = 



low 

v/ 



taog 
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tma UBO + n = tangi(E, + E 3^E,-E,) 
taiig(4S tangi(E,-E3~E,+ E.) 

taiig(45 + y- tangi(E4-Ea+E,-E,) 

If we make, contfequendy, 

i(E, + E, + E2 + EJ =s 5 

(7) i(E4-E3~E,+ E,) = a 
i(E,-E3+E,-EJ = /3 

i (E4H-E3— Ea— El) = y, we have 

tang |3 s tang (45^ + O tang « 

(8) tang y ss tang (45^ + ^i) tang « 
tang y tang (45" + ^ tangjS 

so that, {» $1 9 & being derived from known qoantlties (B), if 
one of the quantities a, y is known, the other two will be 
found in a very simple manner, and consequently all differ- 
ences between the excentric anomalies ; as we have 

i(E2-E0 = ^-«, 4{E3-E,) = y-«, 
i(E,-Ei) =y+i3, 4(E3-E,) = y-ft 
4 (E4-E2) s y+«, i (E4-E3) = /3+ce. 

The ecjuatioiis (7) may likewise be wiiueii in this manner ; 

sin (/3 — a) = tang ^ sin(/3 + a) 

(9) sin (y— a) = tang ^, sin (y f a) 
sin (y-^) = tang sin (y 4-/3) 

Substituting the quantities a^y in the expression for(l 23 4) 

in (3), we shall find, 

(10) (1 2 3 4) =5 4 a 6 sin (y*>«) sin (y+«) sin 2 /3. 

Between the quantities ^ and /3, y, there are different 
relations, which may serve to check or to change the develop- 
ments. Thus we have : 

(1 1) tang (4S«»+'5) . tang (4S*»+?2) « tang (45*»+<,)? or. 

(12) sin 2 ?- sin 2 ?i + sin 2 ?2 = sin 2 ? sin 2 sin 2 
Combining these with the equaticHis 

cotang (45° + ?) + tang (45\+ ?) . / ' 

£ tang 52 (; » tang (45^+ 0*- cotang (45^+ obtain 

tang 2 ; cotang (45° + y + tang 2 cotang (45^ f 0 = tang 2 
tang 2 ? tang (45° + ^2)+ tang 2?, tang (45° + $) = tang 2?i ; 

or introducing the angles «, p, y, 

tang 2; _ tang 2 t ang 2 ^ ' - ^ 

tangy tangjS tanga 

(13) tang 
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(13) tang25tongy-tang2?itang^ + tang25jtong« s 0 

tang 2 ; _ tan^2^ tang 2^ 

sin 2 y sin 2 |3 sin 2 « 

the third of which is the sum of the two others. 

Deriving ihe vaUie of a b from (10), we shall find many 
traiisionnaiions of the same by applying the following three 
equations, wliicli will easily be found by tlie above-given re- 
lations. Tile three equations arc : 

sin(^--a) sin(/3 + a) = \ tang2? sin2«e8in2j3 

(14) Mn(y— a)sin(y-f a) = 4 tang 2 sin 2« Mn « y 
sin (y— 18) sin (y +P) = \ tang 2 4 sin 2 13 sin 2y 

We obtain accordingly, 



ah = 



(1 2 3 4) 



(15) 



4 sin (y — a) biu (y + «) sin 2 /3 

2sinS«sin2|9 smSy 

(193 4) tang 2 ^ tang % 

4 sin (jS'-fle)* sinSy tang 2 5, 

(1 2 34) 

4 sin (y - «) - sin 2 f ^ 

_ ^-^^) tang 2 tang . 

4 sin {y—^Y sin 2 « tang 2 {J| 

— (12 3 4) tang 2 ^ cotang g 
4sin(/3+a)*sin2y tang2{| 

_ (lg34) . y 

" 4sin(y + «)^sin2/3 

• ^(1 2 3 4) tang 2 cot ang ^ 

4 sin (y +/3)* sin 2 a tang 2 {j 

Ail whkli expressions will be applied below. . . 

As scx>n as one of the quantities a, /3,y, would be known, not 
only the other two but likewise a b would be known. For ob- 
taining the knowledge of this one quantity the eijuations be- 
tween time and place in the ellipse may be used. 

If we conceive a circle to be described about the centre of 
the ellipse, whose radius is equal to the semiaxis major of the 
ellipse, and if we designate as corresponding points in the 
circle and the ellipse, those which have in both curves the 
same abscisses and corresponding ordinates, all areas of the 
two curves, inclosed by the radii of tlie corres])onding points, 
by the chords between them, and by the arcs of tlie curves, 
inlt be in the ratio of the axes. The sector of the circle 

corresponding 
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eomsponding to the points I and 2 is s= J a* (E^ - EJ, 
the trianffle between the radii and the chord of the circle ss 
i a' sin (E,— £,) ; consequently the elliptical segment will be 
as lab{{E^-E^) — sin (E^-EJ); adding the triangle (012), 
we nav^ for the double area inclosed between and the 
elliptical arc» this expression ; 

(012) + {(E,-E,) -8in(E,^E,)}^6. 

This area is the projection ot the elliptical area, described 
in the projur orbit in the time {t_^—t^). The areal velocity 
being ()roportional to the time, the projected area will likewise 
be proportional to the time. Deiiotintj therefore tlie double 
areal velocity in the }irojected ellipse by ^% and applying the 
same forinula;} to all uilier coLubinatiuub ui the iuur points, we 
have these equations : 

k (/2-^,)-.(0 1 2) = ab {2(^-«)- sui2(|3--fle)} 
^' 1 3) = « |2 (y-«)- sin 2 (y-«) } * 

^' (^4-^i)-^(<^ \^) = ab {2(y + /3)- sin 2 (y + /S)} 
^^^f k (^3-g_(0 2 3) = ab {2(y-/3)- sin2(y-/3)} 
^(^4-^2)-(0'^^) = «^ {2(7 + «)-sin2(y + a)} 
^ (^f4~^a)-C0 34f) = ab {2(^ + a)— sin 2(^H-a)} 

which) however, on account of the relations (2), form only 
three independent equations. The fourth depends on the two 
iirst, the fifth on the first and third, the sixth on the second 
and third, and vice versa. It is likewise to be observed, that 
tliese equations suppose that in tlie interval no entire revolu- 
tion Ikis taken place, a condiMon which in the Actual applici^ 
Ck>n oi' them will always be iul tilled. 

In these equations the areas of the triangles, and the times 
are known; the quantities ah^ «, i3, y, may all be regarded as 
functions of one only ol" tlie llu ee quantities a, S, y, and there 
are consequently three independent equations, and only two 
unknown quantities. There must therefore exist an equation 
of condition which must be (iilfilied by the four points, if th^ 
are to belong to die same projected ellipse. But instead of 
deriving this Equation beforehand, it appears to be more con- 
venient to make use cf its existence in the course of the cal- 
culation} in order to change agreeably to it a less accurate 
datum. 

These equations, on account of their transcendental form, can 
only be resolved by trials. At first sight, ope might be inclined 
to effect this by eliminating the quantities k and ab, which 
would lead to an equation between known quantities and three 
different transcendental functions of the form 2 x — sin 1 r. But 
this method is not advisable, inasmuch as in that case the 
- N. ^. Vol. 9. No. 64i. June 1831. 3 G quantity 
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quantity a b, which is easily calculated if once an hypothesis 
respecting one ot the i|uantit.ies a, ^, y has been adopted, would 
be considered ns unknown. It would be supposed that all the 
four points beiong exactly to tlie same ellipse, which is de- 
scribed ncrrceably to the Keplerian law; and ns this supposi- 
tion is never perfectly true, we sliould be obliged to begin a 
useless repetition w ilIjouL having a guide how to correct the 
error, if the value of ab obtained bv substitution in the three 
equaLions is not found to agiee with its value derived from 
equations (15). 

, It Is much better for the purpose to select those two of 
the equations (16) which belong to the best determined points, 
to assume by hypothesis one of the quantities, for instance 
a I with this quantity the values of p, y and ab are to be 
calculated by means of the equations (8) and (15), and the 
value of k is then to be deduced from each of the two equa- 
tions (16). The value of a is to be changed until the values of 
it" agree, and the quantities thus obtained are then to be sub- 
stituted in the third equation. If little is wanting of the iden* 
tity of the values, one may make a trifling change in the mo- 
ments of time until everyiliing agrees. Our observations will 
not, for a \ow^ time to come, be so accurate as not to admit 
of an alteration of a month, or 0*1 year. If the deviations are 
great, we may change lor the less accurate observation either 
the distance, or tlie anylo ul position, which, indeed, renders 
necessary an entirely lu w calculation of ^, ^, , and a com- 
plete repetition. I'lie less accurate obsci vation being, how- 
ever, entirely contained in one of the equations (16), a little 
reflection will, in most cases, easily show the sign and the 
approximate value of the correction which is to be applied 
For facilitating these trials a table for the function 

(17) ^ (x) = 2 .r — sin 2r 

has been appended to tliis article, giving the value of the func- 
tion for every ten minutes from x = 0 to a: = 90°. The 
aui^de X being always equal to half the difference of two ex- 
cenlric anomalies, the table will immediately serve for any 
two observations, whose interval does not exceed half a revo- 
lution, which, as such may be selected from the equations (16), 
will generally not be the case. For other cases the values 
may be easily calculated, as 

<p{x)^2x- <^(180-x). 

The tabic has been calculated to seven decimal places, but 
five only have been given, as these will always be sufficient. 

[To be ooDtiaued.] 

LXII. Ob- 
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LXII. On the Odour exhaled from cerfain Organic Remains 
in the Diluvium of the Arctic Circle, as confirmatory of Dr. 
Bucklaiurs Opinion of a suihien Change of Climate at ike 
Period of Destrtiction of the Animals to which they belonged; 
and on the Probability that one of the Fossil Bones, brmight 
from Eschscholtz Bay, by Captain lieecliey, belonged to a 
jS/>e«« ^Megatherium. By E. W. Brayley Jun., A,L,S»f 
Teacher qf ikePkysieal Sciences in the Schools of Hazehoood 
and Bruce Castle, 

IN Dr. Pju(jklaiid*s very interesting and important article 
on the occurrence of the remains of elephants, &c., in the 
cliffs of frozen mud in Eschscholtz Bay, &c. which forms part 
of the Appendix to Capt. Beechey's Narrative of his Voyage 
to the Pacific and Beering^s Strait^ a strong odonr of decom- 
posing animal matter which is exhaled from some of the locih> 
lities in which those remains are found, is noticed several 
times* Tha% in the notes extracted from the Journal of Mn 
CoUie^ the snrgeon to the Expedition, it is stated that a very 
strong odour, Tike that of heated bones, was exhaled wherever 
the fossils abounded." In the extract from Capt. Kotzebue's 
account of the same spot it is observed, We couhl not as- 
sign any reason for a strong smel), like that of burnt hondy 
which we perceived in this place." And ** other observers,** 
Dr. Auckland remarks, " have stated the same thing of the 
mud cliffs in Siberia, near the mouth of the Lenn, which con- 
tain similar organic remains." — (Beecbey's Narrative, Appen- 
dix, pp. 599, 601, r^o^^ 

The odonr ciiiilted by burning bones and horn arises from 
the develojtnieijt oi ammonia, mingled or combined with vo- 
latile aninial substances, ensuing from the decomposition, 
by the heat, of the gelatine, i\c. of the bodies subjected to it. 
An^ decompositioQ of animal matter, however effected, in 
which ammonia was evolved in considerable proportion, 
would produce a similar smell; which may be attributed, in 
the instances belbre us, to one of the two following causes^ or 
perhaps to both causes combined. 

1st. The intense cold which froze into a mass the diluvium 
of the Polar Sea and its organic remains, would necessarily 
arrest the decomposition of many animal combinations in those 
remains, as well as reduce to a fixed form the volatilizable 
principles they contained. By this means, the evolution of 
volatile matters would be prevented, and others would be 
preserved, which, had the animal remains been exposed to 
such temperatures as now prevail either in tlie torrid or in the 
tempcrn^te zone, would have escaped in the volatile tbrm, by 
the ordmary ju ocess of putrefaction. But in the summer, from 
June to October, us we^ud from Capt. Beechey's Meteorologi- 

3 G 2 cal 
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cal Journal, the temperature of the air in Eschscholtz Bay, rises 
to above TO"" Fabrenbeity and thftt 4»f the sarfiuse of tiie am to 
above 50% th« solarraduition miog of coarse sttU higher than 
the air; and the cUfls, oonseqyentiy, during this season^ are 
caoatantl}' thawing. This change of temperature would liberate 
the Tdatile inattersi and permit the further decomposition of 
the animal substances attaidied to or contained i n the bones, so 
as to impregnate the local atmosphere with effluvia, which the 
succeeding winter would have no power to fix again ; though 
it might confine them to the vicinity» and prevent their further 
production until the next summer. 

find. Mr. Clift has shown that the bones found in the ca- 
verns of the Plymouth limestone, which have lost nearly all ihvlr 
animal matter, have probably been deprived of it by the clay 
with which tiiey are surrounded having absorbed it. (Phil. 
Trans. Ib23, p. The partial decomposition of the bones 
from Eschscholtz Bay may nave been produced in this manner, 
and thus the clay in which they are found, may, during the sum- 
mers which have passed since the deposition of the diluvium, 
have become impregnated with their animal matter. Or, the 
animal mattci lurraerly surrounding and attached to these bones 
m^y have been absorbed by the clay in the same manner. And 
in either case, the animal substances being thua in a stale of 
comparative minute division, mingled with the earthy matter 
forming the clay, and exposed to the high temperature of the 
summers, as well «s» in the under-cli£& constantly to the c^ra^ 
tion of the sea-water, would be in the most favourable state 
tor continual decomposition, thus producing the odour in 
question*. It may further be remarked, that the rapid alter- 
nations of temperature) during the summer months^ from the 

The view taken by Mr. Clift of the manner in which the bones founil 
in the caves <tf the Plymouth limestone, have been deprived of their am^ 
mat mftttei; and the important connection which the nature of the mud in 

which the bones are imbedded at Esrhsrholtz Bay, may have with the 
circumstances of their original inhumation, show the utility ot geolops>U>\ 
when collecting organic remains, being cardol to collect specimem oftheir 
matrix, also, and not to leave the nature of that to be determined merely 

by the inadequate menTi<^ of portions of it accidentally adhering to the 
fossils. It will be use! Ill, in future, to notice this subject, in instriictioiw to 
collectors and geological observers, in u more emphatic manner than has 
yet tMsen done. Specimens of the matrices of organic remains, lit would 
appear, should be collected, for the express purpose of serving for exami- 
nation M-ith respect to their miaence on the mode of preservation of the 
ktter. 

Chemical analysis should also- be resorted to oli these poiott. Thoia 

the clay enveloping the Plymouth bones, if Mr. Clift's conjecture be well 

founded, would yield evidence of animal matter, and a similar examination 
of that in which the bones are imbedded, in Eschscholtz Bay, would be of 
cennderaible importance in the ciucidatiou of the origin of the smell ap> 
imrantly difuied Iqr tbcm, 

freezing 
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freezing point to above 70°, and the great alternation annually, 
from summer to winter, to wliicli these matters are exposed, 
would further promote this successive decomposition, would 
indeed be most favourable to it So that, upon the whole, 
the animal matter of the bones in tliis diluvium, or that ul the 
tissues by which they were once invested, having been pre- 
served by the cold, the circumstances under which they have 
eadsted smee the prdduction of that cold, baye been siieh as 
to be moat favoDrable to its constant though slow deooinpo** 
sition» and the necessary production of the peculiar odour 
perceived in the localities in which the bones are found* 

Dr. Bucklandy however, reasoning from the &ct stated bjr 
Mr. Collie, that the odour in question was perceived ai tlie 
base of another mud c]\fi\ in Shallow Inlet, where there werci 
no bones, thinks that in this case we must attribute it to some 
cause unconnected with the bones, and probably to gaseous 
exhalations from the mud itself. And, on this ground, he 
thinks that we may draw the same inference as to the origin 
of the odour in all the other cases niso: thus in Eschscholtz 
Bay," he observes, "where nearly ail the bones were collected 
at the base ot the cliff on the beach below high water, how 
can the presence of two or three bones only, lying half-way 
up the cliff, account for the odour which is emitted over a 
distance of more than a mile along this shore ? How inade- 
quate is a cause so partial to so general an effect ! since, 
however numerous may be the animal remains that are 
buried in the interior of the clifiT, no exhalaiiuas from tliem 
can escape through their impenetrdile matrix of frozen mud ; 
and even if that fallen portion of mud whidi constttotBi 
the under-elifPbe ever so abundantly loaded with ibssil bones, 
it is scarcely possible that these should undergo sndi* rapid 
decomposition as to transmit strong exhalations to the surface 
through so dense a substance as saturated day ; in fact, their 
high degree of preservation shows that no sudi rapid decom* 
position has taken plaoe»" — (Beechey's Narrat. Appen.p.604.) 

But the peculiar nature of the odour in questi(H], its OCCUIV 
rence in two distant points where the same fossils «ne present 
under the same circumstances, and its absence, so far as has yet 
been recorded, in all other localities of the Arctic regions, for- 
bid us, 1 think, to refer it to any other origin than the decompo- 
sition of some part of the animal matter of those fossils. The 
reasoning of Dr. Buckland, upon this point, does not appear to 
me to be conclusive. In Eschscholtz Bay, the presence of two or 
three bones only, lying half-way up the cliff, certainly will not 
account for the diffusion of the odour for a mile along the 
shore j but a portion of this eflect may reasonably be attributed 
to bones, in the situation of those which were actually collected 
bj Mr. Collie^ ^ at the base of the cliff on the beach bekiw 
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high water," where the action of the sea, combined with the 
alternations ol temperature, would tend continually to their 
decomposition. We are not called upon to suppose that the 
fossils are undergoing rapid decomposition, nor that their ex- 
halations are traiunnitted through dense saturated day ; but 
^at they are, and have been for many ages, undergoing sloir 
periodical decomposition^ in mud, a portion of which is always 
covered by die waves, and another portion covered at high 
water*, therefore frequently in a semifluid state, and on that 
account very &vourable to the extrication of gaseous matterfw 
The considerations already urged, to account for the produc- 
tion of the smell, will equally account for its diffusion along 
the shore; for it must arise from the fossils in the under-cli^ 
brought down by the degradation occasioned by the heat of 
the summer, in the manner explained by Capt. Beechey and 
Mr. Collie, and acted upon by that lient, in conjunction with 
the sen- And if the sii^fjestion before made as to the proba- 
bility of the diffusion oi animal matter, by former absorption, 
among the earthy substances of the diluvium, and the mud 
resultinrr from its degradation, be atlopted, the (rreat diffusion 
ol the odour will be still better explained, since '* gaseous ex- 
halations from the mud itself" would certainly arise from the 
decomposition of animal matter so diffused. As olready ob- 
served, rapid decomposition would not be required for tliis 
effect; the successive exhalations arising from the slow de- 
Gomposidon proceeding for so many summers, retained near 
the spot by the stillinjr powers of the intense winter, and ^e 
comparative tranquillity of the atmosphere of the bay, would 
be amply sufficient for this eSecL 

Since, therefore, an adequate cause for this smell appears 
to exist in several localities, the just rules of induction seem 
to require, that we should rather regard its presence in other 
places, as indicating the existence of^ the same cause (f • e, the 
presence of fossils) in them, than attribute its production to 
unknown causes, in tliose places where the circumstances 
seem fully adequate to account lor it. Although no bones 
were obserred, either at Shallow Inlet, or near the em- 

. * In accordance with this, Mr. Coliie states that the iew specimens 
taken from the debris on the iroot of the cMft" were in a better state of 
preservation than those which had been alternately covered and left ex- 
posed bv the flux nnd reflux of the tide, or imbedded in the mud and clajT 
of the shoal." — (Becchey's Narrative, Appendix, p. 699.) 

f Capt. BeecbejT, in relating bk examination or tlie bead ofEschseboItz 
Bay, when describing hu approach to the cliif adjacent to the embouchure 
of Buckland River, in the earth of which he perceived the smell, (as will 
be stated in the scquel,J observes, " We landed upon a flat muddy bench, 
and were obliged to wade a quarter of a mile before we could i cacii a cM' 
for the purpose of having a view of thesurrauiuliQg oountrj,"— (Nanrattve^ 

bouchtire 
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bouchure of Buckland River, at tlic liead of Eschscholtz Bay, 
in both which spots, however, the sineil was perceived*, yet we 
sliall not be justified in assuming, from the former circum- 
stance, that no animal remains are contained in the diluvium 
at these points, resembling as it does, in all other characters, 
that of the other lucalities. It is lar more likely that future de- 
gradation of the clifis will expose them. In such situations 
many bones may exist undiscovered ; the probability of which 
is confirmed by the history of Elephant Point. Nearly all the 
bones, obtained both by the Russian and the English Expedi* 
tion were collected here; but Mr. Collie states that at his first 
-mit to the spot» in July I8869 he ^ saw no traces of fossils.'* 
" Now, had Elephant Point not been visited a second time, we 
might have reasoned on the supposed absence of fossib in that 
locality, in the manner Dr. Buckland has actually done respect- 
ing the cliifin Shallow Inlet. And even supposing that no fossils 
should at present exist at the last-mentioned places the mud 
may contain animal matter derived from them as formerly ex- 
isting, and now itself suffering decomposition^ and resolution 
into gaseous substances. 

I have been thus particular in endeavouring to show how 
this odour might natin'ally have been produced from the ani- 
mal matter of the bones, or of the soft parts in which they were 
once enveloped, and in combating Dr. Buckland's opinion 
of its having a different origin, unconnected with the organic 
remains in this clihivium, because, the fact thai such an odour 
should exist ia the places wliere those remains have been dis- 
covered, appears to me to furnish an important confirmation 
of one of the conclusions which have been deduced b^ Dr. 
Buckland, from the entire history of the organic remams in 
the diluvium of the Arctic Circle. 

The conclusion to which I allude^ is that of the sudden 
change of climate of that region, from warmth, to intense cold* 
For, that such an odour as the one described, should arise 
from the organic remains in the diluvium of the Arctic Circle, 
tends strongly to confirm the deduction of the suddenness of 
the transition from heat to cold, by which the catastrophe de- 
stroying the animals, and producing that diluvium, was accom- 

* The latter of these spots, though described as one of those in which 
tiie unell yw percaved, by Capt. Beechey, is not mentioned by Dr. Buck* 
limd. The circanittances under >fvhich tne odour occurs here, appear to 

corroborate the inference that it arises, in all cases, from animal remains 
originally imbedded in the substance of the diluvium ; for, speaking of the 
cliff' itself^ which is stated to have been sfmilar in appearance to that at 
Elephant Point, from which the fossils were afterwards obtained, Ci^>tain 

Beechey remarks, tliat " tlic earth, in parts, had a disnirrccable smell, similar 
to tlijit \s hich was supposeil to proceed from the decayed animal substances 
in the ciiif aear Elephant Point." — (Narrative, p. '6^12.) 

panied. 
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peoieil. It would be, indeed, the natural result of the der 
struction of animals by a mighty inundation, attended by a 

sudden change of temperature from warnnh to intense cold, 
and the immediate buria! of their remains in the detritus 
swept toilet her by that inundation. Had the last change of 
temperature undergone by the polar regions been slow, — had 
it been a gradual transition, of course occupying considerable 
time, from their former high to their present very low tem- 
perature, the volatilizable substances of the animal remains 
in Eschbcholtz Bay and at tlie mouth of the Lena, would 
have been dist>ipated by putrefaction, lon^ before the freezing 
of the diluvium and its contents* 

TIm hxXB of the pMervtttion of the carcasses of mam- 
noth and riilnoeeros, prove the region in which fhey were found 
to have bean immdy cold at the time knmediatelj succeeding 
their death ; bat the odour now diffiised by the organic ve- 
iMuas in the diluvium of Eschschdtz Bay and of the mouth 
of the Lena, affords collateral evidence to the same effect • 
and it i% indeed, the corresponding feet with respect to these 
remains, which we must suppose to have suffered in a greater 
degree than the carcasses by the violence of the inundation. 
" The carcass of a single elephant preserved in ice is," indeed, 
" decisive," as Dr. Buckland observes, " of the existence of 
continual and intense cold ever since the period at which it 
perished:** and that the last cluaige from heat to cold was 
sudden, is shown by the preservation of the carcass in ice 
but the induction is strenetfiened by our finding that evidence 
to the same effect is afforded by animal remains inhumed at. 
the same epoch, but the slate of which more nearly resembles 
that of the contemporaneous fusbiis in the temperate zone, and 
the parallelism of whose actual condition with that of the car^ 
casses is not immediately obvious*. 

In Dr. Buckland*s description of the most perfect spedmetti 
of animal remains from Eschscboltz Bay» selected by him to 
be en^ved in iilustratiou of his anemohv and stated to be 
deposited in the British Museum, occurs a notice of a Cer- 
vical vertebra <^ an unknown animal^" or which the following 

remarks 

• It is proper, in the investigation of subjects of the magnitude and 
complexity of that now before to notice every fact which can have any 
relation to them, whatever may be the influence of sueh ftcta upon onr 
theoretical speculations. On this account I make the following remmic 

Dr. Buckland observes (Narrative, Appendix, p. 610), that too much stress 
has been laid on the circumstance of the mammoth in Siberia being covered 
with hfur ; and cites several examples from among the existing animals of 
warm latitudes* to «faow,that no condnsive srgument in proof diat the Si- 
berian elephant was the inhabitant of a cold climate can be drawn firom 
that fact. But the arott important Act I would submit^ i» not that certain 

auimaU 
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remarks are given : " It bius been compared with all the skele* 
tons in the CQllection at Paris, by Mr. Pentland, without 
finding any to which it can be referred : he thinks the nature 
of the articulation more resembles that in the sloth and ant- 
eaters than in any other animal; but tlie bone differs from 
them in other respects, and approaches to the character of the 
Pachydermata. The animal, whatever it was, seems to have 
differed essentially from any that now inhabit the polar regions 
of the northern iietnispliere." — (Narrative, Appendix, p. 597.) 

On perusing this notice, and comparing it with the size 
(about five inches in extent) of this vertebra, as ^iiown by the 
engraving, it occurred to me that it may perhaps be referable 
to a species of MLgat/wrium. Tliis su})position is not pre- 
cluded by the comparison made by Mi. Pentland, at Paris, 
for there is no skeleton of the Megatherium^ nor even I be- 
lieve a single bone of that animal^ in the- Parisian coUecttODi 
the skeleton at Madrid being the only one at present extant 
in ELorppe* The resemblance of tlie vertebra, in the nature 
of the articulation^ to the sloth arid ant^ters, accords exactly 
with the ascertain^ characters of the osteciogy of the Meg»f 
theriums while its approach in other respects to the character 
of the PachydermatOf is in agreement with the relations con? 
necting the Edentata and Pachydermata in the series of mam- 
miferous animals, which have been recognized by many na^ 
toralists, especially by Linnaeus and Cuvier. The former 
naturalist placed all the Edentes of Cuvier with which he was 
acquainted, in his own order of Bmta, in which were also 
included the Pachydermrs of Cuvier; and the latter, in his 
Lemons d* Anatomie Comparee, makes his tribe of the Tardi- 
gradcs (to which the Sloth and the Megatherium belong) the 
means of transition from the other Ed£ntL's to the Pacliy^ 
demies ; and though he has not followed this ari angement in 
his ['ditv lu'g/ie A/ilmal^ he has in that work repeatedly alluded 
to the conntxiuu between these groups*. 

It will probably be difficult if not impossible to decide this 

point 

animals of warm climates, belonginir to genera very different from the 
EUepkant, arc thicklj^ covered witli hair and wool, but that the two existing 
^peciei of the Etepkani itself, both' inhabiting warm cliniates» are devdid of 
such a cOTeiing. This seems to be a more direct (converse) analogy, in &. 
vour of the supposition that t^e Siberian elephant was adapted to live in a 
cold climate, than those mentioned by Dr. Auckland are, in favour of the 
opposite view of the subject. 

I may also observe, in cenclninon, that the facts cited by Cuvier, and re- 
garded by bim (in the extract given by Dr. Biicklaiul at the end of his 
memoir) as refuting the bypotliesis of the gradual refrigeration of the 
earth, merely show the lust change of temperature to have been sudden, 
and leave the validity of that hypothesis, as to ail preceding dianges, tin- 
inipugned. 

• Sec Mr. W. S. MacLeay's *' Remarks on the Comparative Analomi/ of 
N.S. Vol. £>. No. 5*. June 1831. 3 H 
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point without actually comparing the Tertebra with the cor- 
responding bone of the M^afheriumm The comparison of 
the figure given by Dr. Buckland with the description and 
engraving of the bones of the Megatherium contained in the 
last edition of Cuvier's Ossemens Fossiles, afforded no deci* 
sive indication on the subject, either negative or afHrmative. 
Whether a similar comparison with the plates of Pander and 
ly Alton would lead to a satisfiictory determination, I am not 
aware; and in this deficiency of evidence I mention my sup- 
position, for the purpose of drawing attention to the subject. 
It is probable that the means of actual comparison with the 
Megatherium will shortK be nffordcd, by tlie arrival in Eng- 
land of a jierfect skeleton of that animal, recently announced 
as having been obtained by Mr. Woodbine Parish, at Buenos 
Ay res*. 

Should this vertebra ultimately prove to have in reality be- 
longed to a species oi Megatherium^ the iact will lead to further 
interesting results. An iin{)()rtant object of inquiry will be, 
whether the Megatherium was co-extensive on both continents, 
with the extinct elephant, or whether, like the sloths, and the 
ant-eaters {Myrmecophaga, Linn.,) to which it is allied, it was 
confined to the New World, where, alone, the bones of the 
Megatkerhm also have yet been discoveredf • The localities 
in which tbe latter have nitfaerto been found, including that of 
the skeleton in the possession of Mr. W* Parish, are included 
within the parallels of about 40° south, and 40*^ north latitude; 
and the renudns of the allied genus MegaHov^ have occurred 
only between the parallels of 30° and 40° north. 

All these remains, I believe, have been found in superfici^ 
deposits of clay and gravel, &c.» or in caverns ; and under cir- 
cumstances which would have caused them to be referred to 
the " Diluvial " era, until the recent discriminations on that 
subject; but their history is at present too little known, to 
permit us, in the actual condiiion of science, to point out, de- 
terminately, the epoch to which tiicy be]on<^^ Tiie view which 
Dr. Buckland has taken ot the mode of destruction of the 
extinct Elephant, is equally applicable to the Megatherium^ if 
they were coexisting animals. 

16, St. James's Street, Clerkenwell, May 20, 1831. 

tertain Birds of Culm," in the Transactions of the Linnaean Society, vol. xvi. 
p.^, 27—29, 37— 40 1 and Cuvier^ Jiegne Animal, (edit. 1829; tome i. 
p. 223, 236. 

* See Prof. Jameson's Journal, January — March 1831. 

^ The remaining fossil animal beloi^ing to the Edt ntata is at present 
known only from a single ungueal phalanx, ot gigaiitic size, found, together 
with bones of Pacht/dennata, both oi extinct and still existing genera, in 
sand and gravel, at Eppdshdm in the Phlatinate. Its liviog anuogue, the 
Pangolin (Mants^ Linn.,) is confined to the Old World. — Cuvier, Oste" 
mens FomUt, tom. 1'* partie, p. 193i Regne AmmaL torn. i. n. 232—233. 

LXill. Obsei- 
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LXIII. Obsei'vations relative to the Origin and tlistory qfthi 
Bushmen. Bj^ Andrew Smith, M,D> %c, 

[Concluded, firom page 34S.] 

TN the art of carrying off their pillage, they are extremely 
^ dexterous; and in the practices of deception on such occa- 
sions they are peculiarly expert. Tiiey .soiiieuiues commit 
their depredations during the clay, when the flock and herds 
are dispersed in the fields, but more frequently at night, when 
they are collected for rest. Siiould necessity permit of their 
exercising a ciioice ab to time, they commonly prefer the de- 
cline of the moon, so as to have the benefit of darkness to 
assist them in the commission of the act, and the aid of light 
to ^fiudlitate in the carryinflr away of the spoil. The esdstence 
of rainy weather they also r^pird as favourable for such 
pursuitSy on account of fire-arms beins then less available; 
but^ nevertheless^ the circumstance of footmarks of every 
description being more distinctly imprinted at such times> 
whereby they can be more readily traced, often prevents them 
from availing themselves of the advantage in question. Having 
once got possession of cattle, they invariably carry them across 
the most parched and arid spots, and regularly in the direo^ 
tions where water is least abundant, in order to incommode 
their followers, or render pursuit impossible. If at the time 
they commit their outrages, the country through which they 
intend to return be very dry and destitute of water, they fur- 
nish themselves before they commence the expedition, with a 
number of ostrich shells filled with that fluid, and those they 
deposit successively in holes of the ground during the ap- 
proach to the scene of their intended operations, whereby they 
supply themselves on their return with what may be necessary 
to (juciicii their thirst. By these arrangcmeiils they readily 
continue their retreat when their pursuers are forced to turn 
back, and by such practices they often set at defiance the en- 
deavours of commandoes, either to destroy them or retake 
catue* When they succeed in the object of their enterprise, 
they either betake themselves to a convenient water-place, or 
else to the spot where their families reside, and there kill and 
eat till all be consumed. If it happen that the means of 
pasturage occur in the vicinity of the place resorted to, they 
sometimes permit what is not immediately required, to exist, 
till what they may have slaughtered be eaten ; but when such is 
not the case^ or when there is a chance of the persons plundered 
descrying their retreat, they prefer destroying all at once, and 
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either allowing a portion to go to waste, or to be consumed 
when even far advanced in putridity. 

When in the act of driving away either cattle, sheep, or 
horses, they are pursued and approached, they immediateiy 

commence destroy ing them ; and as soon as that is completea, 
they betake themselves to fli^rht*. Should, however, they dis- 
cover tliat by the time they have effected the first of those ob- 
jects, the latter cannot be achieved, they prepare for defence, 
and then according to circumstances, either are satisfied with 
atteniptinij that in exj^ti^cd pn-'uions, or else from bf IhikI 
rocks or stones ; or, it lime will permit, from holes formed m 
the ground. The dexterity and quickness with which they 
often form the latter, is matter of ijreat wonder with the colo- 
nists; and I have been told by persons who have been much 
in the habit of observinix them in such situations, that ahiiost 
in the course of a few mi mites thev \\ ill model cavities, in which 
two or three c ui cuiiecal themsehess, aiiii uvuid in a great 
measure the effects of fire-arms. From such positions they 
send forth their moHfs with great pi*ectsion, and wliile in 
Ifaem they are regarded as nearly upon an equality with their 

opponents. 

• Field Cornet Louw, of the Agbter Hantam, writes, " I received a report 
on the 20th November, 1829, from the Burgher Hendrik Johannis Rygert, 
stating that five Bushmen had taken away, between the ptaoe of Middle- 
kraal and Slang Fonteyn, three black cattle and two horses, belonging to 
Hendrik Wolforaaf, when, harinc^ driven them a short distance, they shot 
them dead, i iiumediately ordered out a commando, and proceeded ou the 
23rd following, as far as the place Hinger Fonteyn, to ^scorer thdr tracks 
and the road they had taken. I there ascertained that they had taken some 
more horses. I then proceeded nearly as far as the Fish river, where was a 
Bushman ki*aal, and finding that the aforesaid Bushmen bad reached it be- 
fore me, and had broken it up and gone to a greater dii^anee, I resolved to 
return, the more on account of want of water. t)n arriving at Hendrik 
Visage's he informed me that five Bushmen had again hrcn in the rnlony, 
on the Hantam mountains, and that he had sent three bastards on their tracks. 
I then directed my commando to remedn for the day, in order to call in the 
assistance of niore people, as thinking it not atraag enough. Gtae of the 
bastards ordered by me having gone to the place Brandwacht, to fetch his 
hor-("< , discovered thut tlie said Bushnicn had taken two the day before. 
Foiiovvmg their trucks he found they had driven them into a deep kioof near 
the place; but bdnig afrmd to pursue then further, he retamed to us to 
repoit the sama. In conseqnenoe of the information, I repaired to the place 
the same evenintj^, with my commando, and at a late hour sent out spies 
to see whether they were still in the kloof, but they made no discoveries. 1 
subsequently took the same thither, and came to the spot where it ap» 
peared, by the remains of the horses, that they had been feasting upon 
their flesh, having previously pierced them with arrrm-s. ^till following 
their track, I at length arrived at my own place, where, about U)( K) ynrds 
from the house, 1 found they had dxivea oiS my horses, and at the dibtauce 
of about half as much further, they had stabbed four of them and shot 
oHien with poisoned arrows, so as to cnine tlHdr death. Mlin piifsuit, 

we 
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opponents. If when they are detected they be in the vicinity 
of rocks or mountains, they, after securing their plunder in 
the way already described, retreat to those with amazing 
rapidity, and from thence conduct their defence so dexte- 
rously and eOectiially, that seldom are they overcome. 1 hey 
shelter themselves so completely behind the rocks, that shot 
can produce little or no effect, and the uncertainty of their 
actual resorts renders the assailaiiU iiule disposed to venture 
upon a close approach. When in such positions, as well as 
when in holes of the ground, the only eftecUiai way ui which 
Aejr can be secured or destroyed, is by approaching thera 
under the cover of a large shield, formed of the dried hide of 
an 0K9 or of a hard rush or reed mat, and carried hj one per- 
son, while another accompanies him prepared fix an actual 
attack. Through those articles, the arrow will not penetrate 
so as to prodnce much effect; and therefore^ if they are not 
in considerable numbers, or so close as that in advancing to 
one, others are so situated as to be enaUed to act with suc- 
cess, they may thus be subdued^ and frequently are so, both 
by ^e frontier farmers^ as weU as by the Namaquas, River 

Hottentot»^ 

we found five more of my horses lying dead, one upon another, aind* ov a 
rocky rising ground, between the places Brand wacht and Malpes Fonteyn, 
the robbers themselves. Here they defended themselves to the last ex- 
tremity, in consequence of which, two of them were killed by the oom* 
mattdo."— MS8. 

A gentleman, who lately happened to be on the northern frontier of the 
colony, at a time when the Bushmen h;id stolen 1200 sheep, says, ** A com- 
mando, which 1 accompanied, pushed forwards as fast as possible upon the 
traces of the thieves, and it was moat lamentable to see the track so strewed 
with dead sheep which had been destvoyed by the plunderen. It appears," 
he adds, " that the Bushmen never leave behind them any cattle alive 
which, from fatij^ie, cannot go on, but invariably kill them with poisoned 
arrows." When they overtook them upon a high and rocky hill, they ap* 
peered Muok eenfigiBed,- but immediately dispersed therateWes and got bt» 
hind rocks, from whence they showered their arrows upon the fanaeri^ 
Of those the writer brought away two hundred -MSS. 

** On the morning which was fixed for our departure," says Air. Kicherer, 
** one of our cows came home with an arrow sticking in her flank. We im» 
mediately concluded tliat the Boschemen had driven away part of our herd. 
Ill thesp cases, they oblige the cattle to run as fast as they can, and when 
any oi them are unable to keep up with the rest, they pierce it with a dart ; 
in consequence of which, it falls on the road, and the carcass b fetched 
away by tlie robbers on the following day. The cow which returned to us 
had been Uius treated, and serve d as a messeni^pr to appri/c us of what 
had happened. I dispatched ^5ome Hottentots witli tnc arm^ to pursue the 
track of the banditti } and iu the meuii time travelled oa with the remainder 
of the cararan. On the next day, my people joined us with seventy-thwe 
out of eighty oxen, which had been stolen from us. They had happily fallen 
in with the robbers, at the distance of h Ioitj^ dny's jounjey beyond the bills, 
and recovered the property ; but two of our horses had been kUled by the 
fatigue.*'— rraasocdonf oftki MUthnmy Society, vol. iii. p. 12, 



Digitized by Google 



48S Dr. A* Sinith'fl ObunaHom rdaiive to ike Bushmen, 



Hottentot, ami Caffres. On such occasions, however, when 
the delendatits perceive that tlieir efforts are Hkely to be in- 
effectual, they are apt to rush forth from their hiding-placeSf 
and approach with such a l apidity and ferocity as not unfre- 
quently secures tiieni a victory. 

Much diiference of opinion exists as to their skill in the use 
of the bow : some certainly are very dexterous therewith^ and 
will almost to ft certainty^ at a very tolerable distance^ strike 
any object of moderate sizCf while others are less certain of 
their. aim; but as a general position, it may be admitted that 
the majority will not shoot many times without effect, at a di- 
stance of sixty or even eighty yards, when the object in view is 
equal to the dimensions of a man. As those weapons form 
their only articles of defence, as well as the means of pro- 
curing a large proportion of their food, expertness in the use 
of them is a principal object study, and one of the most fre- 
quent amusements even of their early years. Every Bushman 
youth is furnished with his bow, and even the infant at the 
breast is frequently so supplied. In the constriiction thereol^ 
almost all their nrt is centered; and in giving them the form 
and character best calculated for their particular objects, much 
ingenuity and cunning are otten displayed. The bow varies 
in size amongst diiierent hordes, being with some between 
four and five feet in length, and with others not more than 
three. It is made of various sorts of wood, but such as are 
strongest and most elastic are usually preferred, llic string 
by which it is bent, and held in a condition fit for immediate 
use, is formed either of the dried intestines of quadrupeds, or 
else of the lacerated and otherwise prepared tendons of animals. 
The arrows di£Rsr in length according to the bows, but seldom 
extend beyond two feet or two-and-a-half. They are formed 
of strong reed, about the thickness of a writing quill, and with 
one extremity fitted to embrace the string of the bow, and the 
other to receive a piece of cylindrical bone of nearly the same 
circumference as the reed itself and on which is fixed the 
article for inflicting the wound. In some cases, the latter is 
of fine stone formed into a somewhat triangular shape, and in 
others it is of iron, constructed so as to ensure most effect to its 
operation. On the portion of the arrow immediately behind 
the part destined for cutting or puncturing, is the poison spread, 
and that in such a way as completely to encircle about two 
inches of it. In many specimens immediately behind tliat, the 
shaft is cut more than half across, so that the slightest motion 
after it penetrates, or the least attempt to withdraw it, does 
generally oc casion the scpai-ation of the major part from that 
which beaib Uie poison; and on the site of the latter is also 

frequently 
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frequently attached a small barb of quill or fine iron, so as'to 

assist more effectually in rendering extraction almost impos- 
sible. With the view of ensuring the arrow a straight course 
when ejected from tlie bow, they in common with all others 
who use the like instrument, attach a portion of feather to its 
hinder extremity, Of such, thus couipleted, every Bushman 
will perhaps be supplied with fifty or sixty, and those he car- 
ries in a sort of quiver, formed of the bark of the Kokkerboom, 
from which the woody part has been excavated. When, how- 
ever, in a stale of w-ar, or in pursuit of game, he generally liolds 
more or less loose in his hand, and when about to shoot, al- 
ways places them in a convenient situation upon the ground. 

The poison they employ is manufactured in yarlous ways, so 
as to concentrate and render it adapted for application to the 
arrows. The most virulent sort, and that which they usually 
employ when they go against their enemies. Is chiefiy conn 
posed of the poison of snakes; the next to that is one ob- 
tained from tlie larvee of an insect, found upon a bush grow- 
ing near the Orange River; and the third is of vegetable 
origin, and called the malkop poison, on account of the pecu- 
liar effects it produces upon the senses. This last is not con- 
sidered so sulcus in its consequences as either of the others, 
and is the sort commonly employed upon arrows destined for 
killing game. 

Such then nre a few of the points of interest c(innected with 
the history of the Bushmen ; and though far from exhausting 
the subject, or even including all that my own notes would 
aiibrd, yet I am induced to conclude for the present, with an 
earnest recommendation to such of the members as may have 
been in the habit of observing oui savage tribes, to embody 
their remarks for occasions like the present; as by such pro- 
ceedin|;s they may advance their individual reputations, at the 
same time that they acquire a consequence and character fiir 
our institution, which roust be dear to all of us who feel a pride 
in the success of enterprises in which we have a share. 



LXIV. Tkeory of the Tekscopie Level % John Nixon, Esq.* 

A TELESCOPIC level of the most simple construction, 
would consist of a refracting telescope with adjustable 
cross wires fixed within a perfectly cylindrical tube ; the latter 
having attached to its ^^urface (by means of adjusting screws) 
a spirit-level, placed parallel to the direction of its axis. 

* Communicated by the Author. 

When 
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When in use, the telescope woultl rest within a trough formed 
by the junction of two planes (equally inclined to opposite 
points ot the horizon, and secured to the siirface df the upper 
para I i el-plate of a tnpod. In order to diminish the we!o;ht, 
without adecting the accuracy of the iustrument, ihe artist 
makes a section of the trough, perpendicular to the line of 
junction of its sMes, within a short distance of each end, and 
removes the whole of the intermediate part These secttons, 
or notofaesy (called Ys from their resemblance to that letter,) 
will be ezacdy opposite and parallel to each other, and have 
the same angalar opening. 

A spirit-level is a closed ^lass tube, nearly filled with spirits 
of wine, fixed to a straight bar, of which the under sur&ce is 
a plane. A line drawn on this under surface in the direction 
of a plane passing through the axis of the tub^ we shldl call 
the reversing line of the leveL 

( For definitions of vertical, horI?x>ntal, and inclined lines and 
planes, see " The Theory of the Splrit^kveV PhiU Mag. und 
Annals, N.S. vol. i. p. ^256.) 

The reversing line ot the level being placed, in opposite 
directions, in contact with a horizontal line, the bubble, con- 
sidered as a point, will come to rest, in both instances, at the 
same point of the tube called the reversing point. A level 
may be placed in any direction in contact with a hori7X)ntal 
plane, without displacinir the bubble (irom its reversing point). 
When a level can be placed in contact with a plane ni any 
two directions at ri^ht angles to each other, and reversed in 
both without deviation of the bubble, that plane is horizontal 
When the cevsrsing line of a level is placed in two opposite 
directions in contact with an inclined line, and thq place of 
the bttfafale is marked in both instances on tlM$ tube;, th^ di* 
stance between the two marks, converted into an arc of ^ 
circle^ will be double the horizontal inclination of the line ^ 
die reversing point lying between and equi-distapl firom the 
two marks. In a revolution of the level in contact with^ ai^ 
inclined plane, the bubble would be twice at the (reversing or) 
same point of the tube ; occoriing when the reversing line of 
the level was in the direction, and in the opposite direction of 
one of the horizontal lines, which may be drawn (parallel tp 
each other) through any point of an inclined plane :^ — ^and 
twice, when at right angles to these directions, the bubble 
would be at the same and maximum elon<ifation from the sta- 
tionar}' or reversing point, but on o})|)osite sides of it; the 
equivalent angle of the linear space passed over by the bubble 
being the double of the horizontal inclination ot* tlie plane 
and line. — Parallel lines are either all incimed, or all parallel 
to the horizon. 

When 
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When any ponit ot an object viewed through a refracting 
telescope is inttrceiited or apparently covereil by the inter- 
section of its cros>-\vires, that point of the object is in the di- 
rection of a sti aij^ht line, termed the line of sight or coUimation, 
passing through the intersecting point of the wires and the 
centre of reiractions, or ihickesL part of the object-glass. 
When the telescope and wires are properly adjusted, the eye 
may be gradually withdrawn laterally hrom Its original posi- 
tion in m>nt of 3ie eye-glass, without perceiving the least pa* 
mllax, or deviation in the direction of tne wires. Were wires^ 
sttbstituted for the object-glass, made to cross each other at the 
precise point previously occupied by its centre of refractions, 
we should find, on withdrawing the eye>tube, that a straight 
line passing through the intersection of the original and that 
of the substituted cross-wires (together forming what are 
called plain sights), would be in the direction of the same 
point of the object observed. The centre of the object-glass 
is known to coincide with that of its cell, and is consequently 
situated in, or very nearly in, the direction of the axis of the 
cylindricLil tube, when the line of collimation, during a revo- 
lution of the glass within its cell, does not deviate from the 
object to which it was previously pointed. All the rays of 
light from a fixed star which enter a telescope are sensibly 
parallel to each other, but converge, after having passed 
through the object-glass, to a point (?) within the tube at a di- 
stance from the objecL-glass, calleti tlie sideral ibcus. Hence 
rays of light passing out of a telescope from the point of in- 
tersection of tne wires, placed at the sideral focus, are im^ned 
to each other, and diverge until they reach the object-glass. 
In which they sufifer refraction, and emerge perfectly parallel 
to each other*. When two telescopes, properly adjusted with 
tiheir cross-wires at the sideral focus, are placed nearly in a 
line, but in opposite directions, the wires of the further tele- 
scope, on looking through the nearer telescope, will appear 
perfectly distinct, whether the two object-glasses are in im- 
mediate contact or at a distance from each other. In either 
case, if the intersecting point of the wires of the nearer tele- 
scope is made to coincide with or intercept the view of the 
intersecting {)oint of the wires of the further telescope, the 
lines of collimation of both telescopes will be strictly parallel 
to each otherf. They cannot however be in one line (or di- 
rection), unless ( — which we cannot ascertain (?) — ) the centres 
of refraction of both object-glasses and the intersecting points of 
both cross-wires are all in the same ^straight line. Hence we 

* Prof. Gauss of CioBtting^D. f Prof* Bsssel of Koenigabeig. 

Vol. 9. 54. June 1831. Si may 
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may muve either telescope in n parallel direction to a higher 
or lower level, or laterally ; yet its wires, whilst visible, wirt 
ilQl appear to cover at their intersecting point, that of the 
wires oSr the other t^escope. Rays of light falling upon an 
olject-glass from a distance within ten mues are sensibly di- 
ysrgex^ and form their focus within the tube at a greater dl^ 
stance from the object-glass than the place of the sideral 
focus. 

- A straight line revolving about a parallel fixed line or axis 
at a constant distance from it, describes the longitudinal sur- 
lace or sides of a cylinder. In the revolution of a cylinder 
about its /ij:ed axis, every point of its sides describes a circle^ 
to which that axis, passing through its centre, is perpendi- 
cular. The longitiidinni lines, formed on the surface of the 
cylinder at any points ot it, by planes passing in the direction 
of its axis, are parallel to that axis and to each otlicr. When 
the sides of a cylinder press equally against a plane, tiie points 
of tangence form a straight line parallel to the axis of the cy- 
linder. Sections of the cylinder by (parallel) planes passing 
perpendicular to its axis are circles, all of equal diameter, 
having the axis of the cylinder in the centre; — and the in- 
tersections by the same plane of the one in contact with the 
cylinder, will be as many parallel straight lines, tangents to, 
(and in the plane of) each corresponding circle of the section. 
A circle cannot come in contact with two lines inclined to 
each other, except at a point in each equally distant from the 
point in which tney me^ (the distance varying wiUi the an- 
gular inclination of the lines). If we press- a second plane, 
inclined to the first in an opposite directiouy equally against 
ti&e odier side of the cylinder, transverse sections of the cylin> 
der perpendicular to its axisy passing also through the two 
planes, will be circles, equal in diameter, in contact with two 
(tangential) lines inclined to each other at a constant angle, 
and the line of junction of the two planes will be parallel to 
the axis of the cylinder. A plane passing in the direction of 
the axis of the cylinder and tnat of the line of junction of the 
two planes will be equally inclined to both planes. Fhe cy- 
linder, in performing a revolution about its fixed axis, will 
always be in contact with the same points of the two planes, 
which points form two lines parallel to the axis of rotation or 
that ot the cylinder, and to themselves. When the cylinder is 
taken out of the trough formed by the two planes, and ra» 
placed within it reversed in direction, its axis must be ntuated 
m the same line as before, but in the opposite direction, be* 
cause transverse sections of the cylinder and trough will still 
be circles of the previous diameter» in contact wi& two lines 

inclined 
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iBcUned to etch otlier at the same angle as before. Conse- 
cfoently the cylinder, although reTeraecl, is in contact with the 
trough at the former points, which lie in a line parallel to 
the axis of the cylinder and to the line of junction ^ the sides 
of the trough. 

I)emonstmtion that the Line of Collimation of a perfect and 
well'adjiisted 2elescopic Level is tJidy horizontaL 

When properly adjusted, the position of the ends of the 
bubble relative to the level-tube being marked, the telescope 
(cylinder) may be taken out of its Ys, and replaced, reversed 
in directit)n, yet the bubble will come to rest at the mark pre- 
viously made on the tube. Also, on making the telescope 
perform an entire revolution within its Ys, the point of inter- 
section of its wires will continue to intercept the same point 
of tlie dibiant object observed. 

Now as the line of collimation remains constant in direction 
during a revolution of the telescope within its Ys, it is evi- 
dently situated in or j)ai allel to the axis of the cylinder, and 
is also parallel to either of the longitudinal lines on each i>ide 
of the surface of the cylinder where in contact with the in- 
terior of the Ysy which latter are equival^t to the transreiM 
sections of the two inclined planes or trough in contact with 
the cylinder. 

. Again : as the cylinder will suffer reversinff within its Ys 
without displacing the bubble, it follows that both these lines 
of contact are parallel to the horizon; and being also parallel 
to the line of collimation^ the latter is perfectly horizontal. 
■ Or, more simply : as the cylinder when reversed in the Ys 
has its axis in the same line as previously, and the reversing 
does not displace the bubble, the axis, and consequently the 
line of collimation, which is proved to be parallel to i^ are 
horizontal. 

In order to simplify the demonstration, the Ys have been 
considered as equal in angular opening. To prove that any 
inccjiialiiy would not vitiate the instrument, we will furnish it 
Willi two additional Yi>, one wider, and llic other narruwer 
than tliii pair of equal Ys, in which the telescope, adjusted for 
observation, is supposed to rest. Our object being, to place 
each additional Y with both ite sides in contact with the c^* 
linder without disturbing the latter, we shall find it reouisitift 
to lower the narrower Y, and raise Uie wider cue; whicn will 
bring the one to toudi tibe cylinder above, and the other be* 
low the level of die points ot contact of the adjacent original 
Ys. NetertheieBS, on reversing the cylinder, as it is oFona 
diameter throughout its length, its contact with the ibur Ys 

SI 2 will 
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wiU take plaoe at points in each Y» and at perpendicular dc- . 
fltanccb below its aaus, the same as before reversing. Conse- 
quently we might remove the original Ys, subseauent to re- 
versing the telescope, without altering the place of toe bubble. 

It is also sufficiently evident, that when the Ys are not es* 
acdy opposite to each otlier, (in which case they may be repr^ 
sented by sections of the trough oblique to the line of junction 
of its sides,) the cylinder will reverse within them precisely the 
same as though they were parallel. 

The error of collimation of a telescopic level is the angle 
(measuitd on a vertical plane) expressing the inclination to 
the horizon of the line of sight or collimation. Wlien the 
error is derived solely from imperfection in the instrument, it 
is termed cojistaiit or instrumental. 

When the tube in which the telescope is placed is conical, 
or its ends are two cylinders of unequal diameter, the line of 
collimation, supposed level, will have a constant devation 
or depressioni accorduigly as the object-glass is situated at the 
wider or narrower end of the tube. 

Let us trace the consequences of increastn|^ the diameter o^- 
ibr instance, the object-glass end of the cyhudrical tube of a 
perfect tdescopic level adjusted for observation. In the first 
place^ the thicker or object end of the tube will now come in 
contact with its Y above lis former perpendicular height, 
without affecting the other or eye end; and the displaced 
bubble must come to rest at a point of its scale nearer to the 
object-glass. On reversing the tube, as the Ys are ecjual and 
their angular points are level with each other, neither the ob- 
ject nor the eye end oi the tube suffer any eonsequent change of 
perpendicular height; the telescope is equally elevated after 
as before reversing, and the bubble must setde at its new 
mark. 

The elevation indicated by the displacement of the bubble 
Ibrnis only a part of the error. When the tube was cylindri- 
cal, its axis would be at a perpendicular height above the an- 
gular point of either Y, by a quantity eaual lo the secant of the 
complement of the angular opening of tne Y multiplied by the 
radius of the orlinder. But in increasing the diameter of the 
object end of tne tube, we have proportionately increased the 
height of its axis, at a point of it exactly over the Y in which 
it rest% whilst its height over the other Y may be considered 
as unaltered. Our conical tube will therefore reverse in equal 
Ys (of which the angular points are level with each other), 
without displacing the bubble (from its new position) ; yet the 
line of collimation (which may be adjusted to be fixed during 

a revolution 
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a refolution of the tube within its Ys) will be constantly ele- 
vafeed at an angle of which the tangent is the (calcalatcd) in- 
crease of perpendicular height divi&d by the distance between 

the Ys. 

When the instrument is set up ready for taking levels, the 
upper surface of the tube* at the object end is at a <^reater 
elevation than at the eye end, by the difference of tl^e semi- 
diameters of the tube (measured over each Y), added to the 
corresponding augmentation of heiglit of the axis. As the 
angles are minute, the horizontal inclination of the surface of 
the tube will be to that of its axis, (or to the error of coUima- 
tion,) as tlie augmented perpendicular height of the lormer is to 
that of the latter. When the Ys open at 90 degrees, tiie ratio 
will be as 2*4>H to 1*414. 

In the case of the Ys being unequal, the error will be the 
mean of its value calculated for each Y. Supposing one of 
them (X) to open at 90^9 and the other (Z) at 88**; and that 
the radius of the eye end (A) of the tube is 1*0» and that of 
the object end (B) 1*2. When A rests within Z, the height 
of the axis is l -440» and 1*697 with B within X; so that it is 
more elevated over X than over Z by 0*257. On reversing 
the tube, A rests within X at a height of 1*414, and B within 
Z at a height of 1 *728; the axis being higher over Z than over X 
by 0*3 1 4. But if we lower the narrower Y by 0*0285 (or half 
tne difference), then will the elevation of the axis, before and 
after reversing, be equal to 0*2855} or to the tangent of the 
constant error of collimaiion. 

The ioilowing methods of ascertaining the instrumental 
error are the most feasible of those that have occurred to me. 
The result of each, on its application to determine the error of 
the horizon-sector, will be given hereafter, 

1. Find by a spirit-level, placed on the surface of the tube, 
its inclination to the horizon* 

IL Place a vessel filled with quicksilver between tfae object- 
glass of the mstniment and that of another telesoopef, and 
obsme through the Utter the intersection of the cross-wires 
of the former direct and by reflection. 

III. By Captain Katers horizontal floating Collimator. 

IV. Make the lines of cpllimation of two telescopes parallel 
to that of the instrument, and afterwards point the telescopes 
at each other with the bubbles of their levels at their marks. 

. V. Or measure by the instrument the minute inclination of 

* Or, more correctly, of the line formed by the iatersection of the upper 
surface of the tube by a vertical plane pasting in the direction of Its aztt. 

t In every case tfae tdescopesare undentood to be adjnsCed to tbeiid»- 
ral focus.- 

the 
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ihe lines of colliiiiatioii of two lelesoopes previoufij made 
parallel to each other. 

VI. C c>in})are two sets of observnti'nns, one ot which was 
nuule belbre, and the other after tliu object-glass nnd eye- 
piece had been taken out of the instrument and replaced 
reversed in situation. 

VII. Fix one spirit-level to the upper suiiace, and another 
to the under surface of an inflexible bar attached to the tele- 
scope. Make observations with the latter direct, and inverted, 
and repeat them with the bar reversed in direction. 

- VIIL The error mav be Ibund by the double level affixed 
to the tabe» without reference to the tdesoope. 
' IX. Were the bar of the double level moveable about a 
short horizontal axb projecting from^ther iide of the tube^ it 
Blight be inverted by making it describe exactly half a revolu- 
tion. The two levels could then be made paralld to each 
other, and the reversing of the bar would be unnecessary. 

X. Place the instrument between two telescopes pointing 
at each other. Then make the line of coUimation of the 
instrument parallel to that of either telescope, and reverse it 
within its Ys, which will bring its object-glass opposite to that 
of the other telescope. Havine made the line of collimation 
of tiie latter pai alle! to that of the instrument, observe the dif- 
ference of inclination, or deviation of parallelism of the lines 
of collimation of the two telescopes^ the instrument being re- 
moved from between thein. 

XI. Take out the eye-tube and snbsLitute an object-glass 
placed at a distance from the wires equal to its sideral focus. 
Point another telescope at, for instance, the original object- 
fdassy and make their lines of collimation parallel. Reverse 
ue instrument within its Ys, and note the deviatioo of panil- 
lelism of the lines of collimation of the additional object-glass 
and that of the (proof) telescope. 

{To be contimie<i.t 



LXV. Notices respettimg New Books, 

lUustratiom of the Geology of y^orkshire ; or a DeseripHon cf ihe Strata 
and Organic Remains of the Yorkshire Coast: accompanied by a 
Geological Map, Sections, and Plates of the Fo.?yz/ Phmts and Jni- 
.vials. By John Phillips, Keeper of the Museum of the 

Yorkshire Philosophical Society, ^c, york, [629. 4to. pp.. 192. 
Twenty-four Lithographs, 

[Conclude*], iVoui page 354.] 

THE third chiipter, containing- descriptions of the Coast of York- 
shire from Spuiu Point to kcduir, is illustrated by u coloured 
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^eok^gieal mao of Ihe harth-eastem- part of the wanif, and a'coaa^ 
plate section arawii to acale, of the whole rangeof the dilb, bestdes 
aeveml enlarged representations of the more interenting parts. 

We request the attention of geological students who may be ])re- 
paring to publish tlie results of their investigations, to the subjoined 
remarks by Mr. Phillips on the colouring adopted in his sections, <Scc 

" With regard to the colouring, the natural prevailing hues of the 
atrata have been generally imitated f but where two rocks coald not 
be thus well discriminated, the diiference of their tints has been ne- 
cessarily exaggerated. It is a common opinion that all geological 
works should be coloured upon one model ; but what model shall we 
follow ? No geological map can possibly be so filled with colours as 
to embrace all the minor svibf'ivi^ions of rocks which, in local sections, 
it would be unpardonable to otuit. Besides, the colours of rocks 
my* and ctrcuaiatances. may make it deainJile thiit sometimes a 
atratum should be coloured strongly to mark its importance, thougli 
at other times it would be better represented by a fainter shadb. 
However, to increase as little as possible the confusion of colours 
which already exist*?, 1 have followed in the colours of the oolitic 
rocks the works of Mr. Smith, and have preferred with Mr. Green- 
ough^ to leave the chalk white. Where rocks were to be thus repre- 
sented for the first time, I have used such colours as have not been 
before appropriated." 

From Spurn northward to Bridlington the whole line of the cliffs is 
composed of various bands of diluvium, which the author, permitting 
himself to deviate from the ordinary English notions of the deluge, 
attributes to ditlerent periods of diluvial ai^encv- In detached 
hollows on the surface of this tiiluviun"!, to the lieight sometimes of 
eighty teet above high water, lie no less than twenty-five lacustrine 
or mhwater formations, with shells, peat, hasel-nots, broken trees^ 
and bones of deer and other animals. The following passage con veys 
a good notion of the ravages of the sea on this wasting shore : pp. 
69, 60 

" Spurn Point, the southernmost part of the'coast of Yorkshire, is 
a low peninsula of gravel and sand, accumulated by the sea and the 
wind, and laid in its peculiar forms by the united action ui currents 
from the sea and the Humber. The materials which fidl from the 
wasting cll& between Bridlington and Kilnaea, are sorted by the tide 
according to their weight and magnitude the pebbles are strewed 
upon the shore, beneath the precipice from which they fell ; the sand 
is driven along and accumulated in little bays and recesses j whilst 
the lighter particles of clay are transported away to the south, making 
muddy water, and finally enter the great estuary of the Humber, 
and enrich the level lands under the denomination of warp. The 
sand and pebbles, which were at first deposited near the place vHiere 
they fell, are afterwards removed further and further south by the 
tide, and the cVifh, are left exposed to fresh destruction. Thus the 
whole shore is in motion, every cliff is hastening to it^ fall, the pa* 
rishc«; are c ontrarteri, the churches wa«5hed away, and not unreason- 
able fears are euUrtained that at some tune the waters of the ocean 
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and the Hmnbcrniay joiii, and the Spurn become an ishuid. At 
present, however, the isthmus stinds firm, and though composef! only 
of a heap of pebble^; and sand, and exposed to two strong currentM, 
may, perhaps, be little changed for ages to come. Such is the effi- 
cacy of long equal slopes and a pebbly sand^ in repelling the rage oi 
the sea." 

It IB tmpoiBible witboiit the sections to give any adequate notbn* 
of the cttrioiM variations in the diluvium and allttviimi described in 
ihis part of the work. It is a sulject of the greatest Interest, and ap- 

parently few districts are more favourable for the inquiry than Hol- 
d e rn e !»s. The author gives the following summary of his observations 
on the subject: p. 68. 

From the preceding description of the cos^t of Holderness, it is 
evident that no formatlont appear there wUch can be-consideied aa 
older than the dehige. Of the diluvial accumulations, by far the moat 
firevaieDt, that which is the base of the whole cliff,' is blue and brown 
clay, containing dispersed pebbles j above this, a more local deposit 
of undulated laminated clay; and finally, j^rnvH on the top, or mixed 
with the pebbly clay. In this formation lie the teeth and tusks of 
antediluvian elephants, and abundance of water-worn fossil shells; 
derived from neighbouring and remote districts. Resting on these 
dUuvinl beds, we find the deposits of later, more quiet, more eon* 
tracted waters. Lakes, which existed in hollows of the deluge-worn 
surface, have been slowly fiUed up by clay marl, shells, and peat, 
Hubsiding' from their water?;, and either drained by the industry of 
man, or emptied by the approaches of the sea. The shells which 
occur in these clay beds, belong to fresh- water species now living ; 
they lie almost invariably at the bottom of the bed of the lake, and 
are covered by several feet of clay and peat wWumi MlwUf, a circum- 
stance which seems to warrant the supposition that the upper layers 
of sediment and peat were produced in some short period of thnei in 
consequence, perhnps, of great land-floods. 

" In these deposits lie the skeletons of postdiluvian animals j the 
great extinct elk, the red deer, the fallow deer, and the ox j with trees 
and firuits, which grew in the forests they frequented. In more than 
twenty examples on the coast south of Bridlmgton, it may be deai-ly 
seen that the lacustrine deposits reatupon the diluvial anmmuhitlona > 
but are not themselves covered by any other deposit. It is a miatake^ 
therefore, to imagine the skeletons of deer, and the peat and trees 
constituting the * subterranean forest of Holderness," to be of the 
antediluvian aera. The shells, bones, and trees, belong, with a single 
exception, to species now in existence in this island, the deposits 
which enclose them are evidently the moat recent in the country; 
and differ in no Important particulars from the peat and marl-bogs of 
Scotland and Ireland, whose accumuhtion is not yet ended/* ' ' 

From this section, also,- we extract a notice on the Indications of 
Tertiary Beds in Yorkshire, as the history of these formations, princi- 
pally from the labours of Messrs. Murchison, Sedgwick and Ly^* . 
has of late become so important a branch of geology. 

Tertiary bads,— Oat of the most important inquiries that pre- 
sents 
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sents itself to tfie gedbgist, whiht investigating the coaftt of Yoik- 
shlre, relates to the occurrence of any of the tertiary beds above the- 
chalk; and Mr. Smith ha<^ RtRted, on his geological mnp of Yorkshire, 
that crag shells occur in the neighbourhood of Fattringlon. These I 
have previously described, and cannot doubt that they belong" to the 
diluvial epoch. Professor Sedgwick, who examined the spot in 1821^ 
describes appearances on th6 north sMe of the harbour at. BridUng^ 
ttm, which he supposed to indicale the presence of some one of the 
strata above the chalk. I have repeatedly searched^ without suecessy 
for these beds ; but in July, 1828t I found, sixty yards north of the 
harbour, below the level of half tide, an enormous mass of dark shaly 
clay, whose laminae seemed dipping to the south. It n-ns several yards 
in length and breadth, was surrounded by brown pebbly clay, and 
contained a few fossils, amongst which were a peculiar ammonite ; 
tlie columnar joints of Pentac. Bnsreus, and what I believe to be a 
form of Avicula inttquivalvis. I was at first much disposed to think 
thb a portion of a tertiary stratuni* and atiU am altogether at a loss 

to eilplain the ap|>ear:ifice of so enormous a mass of perishable clay, 
having the appearance of lias^ :it such a distance fronj the nearest clifl& 
of that stratum. I reconiraend this point for further observation., 
Tlie iipecimens of Piiulas crispata washed ashore full of coherent sand, 
prove nothing whatever on tnis subject : sucb dead shdls are parti- 
cokurly liable to be filled with the matter on the bed of the sea i and 
the only remarkable circumstance in these specimens is, that the mat- 
ter which they contain is unusually solidified. Excepting those im- 
perfect indications, I have never heard of a single fact which would 
authorise a belief that tertiary strata exist in Yorkshire.*' 

The description of the Flamborougli Clills gives occasion to reflec- 
tions on the origin of caves and the wasting effects of the sea. 

-''The origin of many inland caverns in limestone is exceedingly 
obscure. Ttough water flovtrs throngh many of them, and by incest* 
sant attrition smooths their surfaces, and modifies their forms, ^t, 
perhaps, we oufrht rather to believe that the cave, orig^inally existing, 
directed the course of the stream, than that water excavated tlie cave. 
By the sea side it is otherwise ; the destructive action of the sea is 
not doubtiul ; the clifls crumble before its salt vapours, and waste 
away under its furious waves. One loosened stone beats down so- 
other, and thus the soft ^arts are hollowed out, whilst the harder por- 
tions jut into promontories^ or stand naked in the water. If the soft 
parts, exposed to the waves, be enclosed in firmer matter, caves and 
arches are formed, which are afterwards liable only to slow altera- 
tion : but if these yiellin^ materials extend far in a horizontal direc- 
tion, the cliff undergoes rapid diminution. These observations are of 
general application. Projecting capes and headlands are nsualty 
composed of firmly-compacted strata, whilst bays and estuaries com* 
moniy present less resisting materials. Between the north landings 
place and a more remarkable bay to the west, the prominent cliffn are 
one hundred and seventeen feet high, and mostly composed of chalk j 
but at both these bays that stratum sinks low, and is covered by avast 
accumulation of diluvium. These unsolid materials fall and waste 
N, V ol. 9. ISO. 64. June 1831. 3 K away 
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away into slopes, which often berome covered with grass, and afford 
a dangerous pasture for cattle and sheep. But on the west side of 
the remarkable bay before alludetl to, the diluviuin is subject to such, 
continual waste^ that it appears in the form of bare pinnacle:) resting 
upon Ihe oaveroed clmlk/' 

Hie chalk of Yorkshire has a red layer in its h^wer part*, and. 
nesls on blue day containing Haraites and other oharacteristic fossils 
of the gault. Neither the upper aor the lower green saqd has yet; 
been found in Yorkshire. 

It is impossible to abridge the detailed descriptions which apply to 
the Coralline oolite, Bath oolite and Lias formations ; and we there^, 
fore hasten to the next chapter, perhaps the most valuable of all^^ 
which treats of the Organic Remaiiis. 

This is a subject for the illustration of which Mr. PhiUips*8 situa- 
tion and habitual studies have especsiUy qualified him. Having the 
direction of a rich county iniiseum, with unrestniined access to se- 
veml other public colU ctions, and more than twenty private cabinets, 
he luis been enabled to apply his knowledge of natural history with 
uncommon efiect. More than jOO species of organic remains^ 220 
of them new, are described and faitfalidly referral to the strata in 
which they occur, with notices of every ascertained qww of repetition 
in different strata, whether in Yorkshire or in other parts of England. 

Of these, 400 species, drawn by himself, are represented in fourteen 
Lithographic Pktes, in the order of the stratii to which they re- 
spectively belong ; and thus in the best possible manner the student 
is presented with an epitome of the whole subject. 

Such an arrangement could not have been accomplished without 
t)ie facilities above alluded to ; and the frequent repetition of the 
names of Bean and WiUmmson, while it establishes the claim of those 
gentlemen to the reputation of diligent collectoi8» secures for them 
the still higher praise due to the zealous promoters of science. 

The detailed catalogues of the fossils, in the strata from the 
chalk to the lias, are preceded by an essay on Organic Remains in 
general, — what tribes of animals and plants are buned in the earth, 
in what state of conservation and* degree of perfection they are s^ 
verally- found,— what mechanical- and chemiciU changes they have 
expenenced. 

The still more important subject of the distribution of fossils in the 
earth, not long since under examination, in our pages, by Mr. De la 
Beche f, is fully discussed, and the principles elucidated by which 
modern geologists are enabled to conduct their researches into the 
relativn antiquity of diflerent rocks, and the circumstances under 
which they were accumulated. 

The following are extracts : — 

** DistrWuiion of Fossils. — Modern naturalist^ have discovered in. 
the earth the remains of several hundred different plants, and several 

• Does the occurrence of this red layer j)oint to nny mineralogical con- 
nection of theYorkshire chalk with the pnrtinlly red rock called tm jm^Ai^ 
which is the equivalent of the chalk formation in the Alps ? 

f See FluL Mag. & Annals, N.S. vol. m p. SI. efseq. 
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thomand kinds of aMmali. The peculiariUetf of form and Btractole 
among fossils are as constant and defined as among the living pro- 
ductions of nature, and the species are often as well distinguished. 
Upon compnrins: th^m with existing races, it is discovered that they 
are generally quite distinct; so that the fossil tribes, in aome degree. 
Appear like a separate creation, and have been elegantly termed 
* organic rem&inii of a former worid/ But though diflferenl in de« 
tail, the ancient and existing races of organic nature are alike in ge- 
tienditiiis, and analogous in essential points of structure | and forcibly 
urn^e lis to conclude that thev were destined for similar modes of life. 
In the' present economy of nature, plants of particular structure arp 
appointed to exist under particulnr circLHn>tances ; sliells of certain 
forms are peculiar to water, and others live habitualiy on land; and, 
f^enerally, so constant is the agreement in the stroeture and func- 
tions of organic beings, that -from the one we may infer the other. 
Who, that views the striking general resemUance of fossil and recent 
bodies, and considers the similar accidents to which both have been 
exposed, can hesitate for a moment to admit that conclusions drawn 
from examination of the stnicture of fossils, are as valid as those 
i/vhich are inferred from recent examples. The principle of investi- 
gation is in both cases the same, viz. the inevitable accordance be-» 
tween the construction of the creature, and the uses for which it was 
created. 

" From examinations conducted on this principle, it is inferred 
that the secondary strata contain remains of marine, lacnslrine, and 
terrestrial plants j of marine and fresh-water shells, crustarea, and 
fishes ; and of aquatic and terrestrial reptiles, mammalia ami birds. 
This simple statement furnishes ground for most interesting deduc* 
tions le^ieeting tiie undent condition of the globe. We cannot, 
indeed^ 'determine what was the comparative extent of its seas; lakes^ 
and dry land; but we may form very reasonable opinions concerning 
its temperature, and a tolerable history of its inhabitants at different 
periods. For a*? the order of successive position among the rorks is 
likewise that of their relative antiquity, the fossils collected from 
these rocks may be arranged in chronological order. 

** The fossils of Britain thus arranged, (according to the example 
of Mr. W. Smith,) present us with many curious and important re« 
suits. The following instances are selected rather to show the rich* 
uess and beauty of the subject, than to include all .that is known 
respecting it. 

*' The organic reliquiae of animals are more ancient than those of 
plants, for they lie in the slate rocks of Cornwall and North Wales, 
whilst no plants have yet been found in any rock older than the lower 
red sandstone. The most abundant fossil remains of plants belong 
to terrestrial tribes $ but the animal reliquie are mostly of aquatic 
origin j and very few examples are known of any bones of terres- 
trial animals occurring in strata more ancient than those above the 
chalk. 

"The most ancient animal remains are those of bivalve shells, 
(Spirifera',) eucU as aie not known to exist at present. The most 
ancient fossil plants which appear bi the lower caiboniferous rocks^ 
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almost wholly belong to terrestrial genera of the natural coonoco- 
tyledoiiout orders, FUiceft, Lycopodiaceae, and fcquisetaceae, and, by 
their analogy to existing tropical tribes, seem to demonstrate that 
the cHmate of tbeie norUMm regioM wa« tbeii warmer tbui it-It at 

foMil plaaU of the middle may which accompany tlie lias 

and oolitic rocks in Yorkshire and Sutherland, belong chiefly to 
the natural monocotyledonoub orders, Filices, Lycopodiacera, Kqui- 
setaces, and Cycadeee^ but fragments oi dicotyledonous plants also 
occur with them. 

. The katt- ancient group of fostil plants, whi^ are enclosed in 
■trala above the chalk, are a mingled suite of menocotyledonoiis 

and dicotyledonous tribes, both terrestrial and lacostrine, bearing 
considerable analogy to plants now in existence. The greater number 
of fossil shells are certainly marine, but those which lie in layers 
amidst the monocotyledoi^oiis plants oi the carboniteruus tiornuuion, 
belong aimuht. whoiiy to iresii-water genera, nuw in existence* 
Other local aggregations of fresh«irater diells occur in the upper 
pact of Uie oolitic series of rocks ; but a general defMWtt of this kind 
ooeurs among the most recent> and contains species very similar to - 
.those that now exist. 

" The greater portion of the most ancient fossil shells, &c. belong 
to genera now extinct, as the ProductJp, Spiriferaj, Pentameri, Or- 
thoceratites, Trilobites, and many genera of Crinoidea; and on the 
other hand, the least ancient of the fossils, though specifically 
distinct from existing races, are mostly included In i& same genera. 

But the most important results to geology, arising from the 
Oontemplation of organic remains, are founded on a minute scrutiny 
of their specific characters, and a careful register of their loc^ides 
in the strata. It is noL enough for the rigid accuracy of modem 
inquiry, to say that a given ruck contains corals, shells, and bones 
of fishes; but we must know the particular species, and determine 
all the drcamstances of their occurrence. The more exact and 
extended our researches on this subject become, the more clear will 
be our statements on the succession of created beings, the more 
certain our applications of zoological principles to determine the 
relative antiquity of rocks, and the more satisfactory our views of 
the formation of the strata. Works which, like the present, profess 
to describe the rocks and fossils of a particular distnct, lose a large 
portion of their utility if they are composed without leferenoe to 
general principles. It is in such local catalogues that the roan of 
enlarged views in geology ought to find the best evidence of im* 
portant truths, and the means of correcting serious errors. For 
these i til portant ends, it is necessary that every known locality in 
the strata should be recorded of every fossil. For want of this pre- 
caution, fossils have been often stated to be characteristic of a par- 
ticular rock, when in truth they occur in several others; and thus a 
crowd of errors have been introduced^ whidi have obscured the 
truths taught by Mr. Smith, and given oocasion for denj^in^ that a 
comparison of their imbedded fossils is upcful in identifying and 
discriminating the strata. I>ceply impr^essed with the interest and 
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iitiportance of this subject, I haTe sought the means of placing it in 
a clear and correct light ; and am not without hopes, tbat whether 
my views be received or rejected, my statements will be found un- 
prejudiced, and, though incomplete, correct. 

** I shall now endeavour to investigate some of the general liwBf 
r^fpecting the vdation of foinlf to the atnita, whm are either 
already recogniaed end admitted amopg geologists, or unfolded in 
the following pages. The inquiry naturally divides itself into two 
parts, according as the strata are considered, with respect to their 
chemical and mmeraJogical composition, or their relative aBtlquity. 
Considering rocks as detinite chemical compounds, (an as8uni{)tton 
sufficiently exact in a limited district,) we may inquire if fossils of 
theaame Jdad belong to strtte of the seme character. ^ 

decisive answer in the affirmative will sogfest itvelf to khn 
who observes the agreement in this reapecty between the transition 
limestone and the mountain limestone, in their bivalve shells and 
trilobites, between this latter rock and the oolites in tlteir Astre^e, 
Turbinoiiae, and Milleporae, and between the oolites and the chaik, 
in some of their Echini and Terebratulae. But this analogy vanishes 
ahoffether when we attempt to extend it to a consden^e series of 
fossOs ; no other strata than the limestones exhibit it in a striking 
degiee» and few tribes of organic remains can be quoted in iUustra- 
tion, except the Radiaria. On the contrary, the shells ofthc moun- 
tain limestone, oolite, and chalk, are all entirely distinct from one 
another, and immediately suggest the second inquiry, to which we 
now proceed. What is Uie reiatioa between the species of ibssiis, 
and the antiquity of their enveloping st»ta ? That such a coonee^ 
tion between the age of a rock and its orsanic contents does <ier- 
tainly exist, and amy plainly be recognised, will appear from a kiw 

facts which any one may verify by examining a good collection of 
Yorkshire fossils, or a sufficient suite of specimens from the same 
strata in other parts of England. The mountain liaicbtone of the 
north-western dales of Yorkshire, abounds with Crinoidea, Products, 
Spirifem, and Bdlerophontes, of which no single Individual has ever 
been found in the strata of the eastern part of the county, which on 
the other hand, contain Ecbini^.Trigoniee, Cucull8es,Ro8teilan«e> and 
Ammonites, to which there is nothing similar in the west. The par- 
tition between these groups of strata and their fossils is made by the 
red sandstone stratum, which in Yorkshire at least has never yielded 
one single urMauic fossil. . The same observation has been made in 
Other parts of England; Again, In the eastern part of Yorkshire 
itsd( a complete partition of the same kind is made by the blue 
days of the vale of Pickering, between the chalk on the south and 
the oolitic rocks on the north; both fuU of fossils^ and those en- 
tirely different. 

*' I am sure that these assertions will not be disputed by any 
person at all acquainted with geological phenomena, or accustomed 
to distinguish the characters of fossils. The consequence' flowlne 
from them is of the highest importance and interest; for since it 
thus appears, that a few shells brought from a quarry, are data 8U& 
iicient to determine the geological relations of the rock, we arc 
^ . entitled 
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entitled to conclude, that in a given district tlie age and positioD of 
certain strata, or groups of strata, are infallibly indicated by their 
organic contents. These researches, comroeoced by Mr. SmiA-itt 
Enslandy have been extended with the mom raeiilts orer all parte 
of £urope, and a laiga portion of Ameriea» and Hieaefore it is con- 
cluded tnat atrata, or groups of strata, are to be discrimiDated in 
local regions, and ideotifiea in diatant coimtrief» by their iaabadded 
organic remains. 

" Having thus obtained the general principle, let us endeavour 
tu ascertain the extent of its applicability, and the precautiona oe» 
caBsary to anaore aocurate resalta. 

So unequally are the difiereot species of fossils distributed in 
the earth, that, whilst some are disperaad tfarougli aeveral neich* 
bouring strata, as Clypeus clunicularis among the oolitic roclcs, 
others are contined to one stratum, as Ammonites calloviensis to 
the Kclloways rock, and some to a particular bed of stone, as the 
Astreae. which characten/e the coralline oolite. 

** It h therdfore possible, by cdlecting numerouB speeamens 
procured from a limited diatrict, to aaeign to each formation of strata^ 
single stratum, or even chaEacteristic bed of stone, all the loMila 
which have ever been discovered in it. Such catalogues being com- 
pared, formations, strata, and beds, may be found to ditier from one 
another by the presence or absence of particular species, A given 
formation may possess species never ibuod in any of thui>e above, 
and it may be deficient in otbera which do occur abovai and in Uka 
manner it may difier from thoee below. Henoa it may be eo»t 
eluded, 

" 1, That a formation or stratum may differ from all those above 
it, by the presence or absence of certain species, and from all tboee 
below it, by tlie presence or absence of other species : 

2. That It may contain some particular species, unknown either 
aboTO or below. We may add, that forroationa and atrata mapr d^ei 
by the relative abundance or paucity of their imbedded liMada. 

EXAMPLES. 

J, The coralline oolite formation, as defined p. 32, appears to 
me to di^r from all the formations above, by the presence of Am- 
monites perarmatiis, Mvaliterata, and Clypeus clunicularis, and bv 
the absence of Ostrea delta, hamites, and ananchytes ; and from all 
those below, by the presence of Spatangus ovalis? and Ammonites 
perarmatus, and the absence of Productae, Axini, Ammonites Wal* 
COttli, Nerita costata, Astarte minima, and Terebratula digona. 

** 2. Again, the Kelloways rock differs from all the strata above 
it and below it, by the presence of Ammonites calloviensis, and Gry- 
phsadilatata: no stratum in Yorkshire but the Kimmeridge day 
contains Ostrca delta ; nor is^Gr3rphaBa incurav found except m Uu 
beds or lias boulders. 

" 3. It is in the lower part of the coralline oolite that Clypeus 
dimidiatus, and C. cluniculari.^ abound, but Melania Striata belongs 
to the upper layers of that l OLk, 

. ** These are the principles of mvcbti^aiiou which il i^propobcd to 
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apply to the strata and fossils of tbe tatern part of YorksYiire, and* 
to illustrate by the aid of the arranged- catalogues which follow, and 

their accompanyinfr plates." 

The detailed catalogues which follow contain a clear and syste- 
matic arrangement oi all the fossils hitherto discovered in the 
several strata, with references to the plates of this or other works, 
and to the localities in Yorkshire and various other parts of En- 
gland. Each catalogue is terminated by a compendium of gedo-' 
gical inferences, and, whefe the subject allows, by a specific enu- 
meration of the identifying or characteristic fossils*. A? a spe- 
cimen, we give the observations on the Keiloways rock: p. 142 and 
143. 

** Tbe Kelloways rock, seldom exposed in a satisfactoiy nianuer 
in tbe South of England, and either deficient or concealed beneath' 
dw Oxftrd day from Wihshiro northward to the Humher, would 

perhaps never nave been recognised in Yorkshire, without attention 
to its nimbly characteristic fossils. In the winters of 1820 and 1821, 
Mr. Smith collected somt^ specimens of Ammonites calloviensis, and 
A. Kcenigi, from the north cliff of Scarborough ; wliich, tlio iijoment 
i saw them, convinced uie that lie had discovered tlie Kelloways 
rook in.Yoricshhie* Subseauent investigation, by proving that the 
rock which hadfttmisfaed these 'silent witnesses,* occupied, rela* 
threly to other strata above and below it, exactly the place of the 
Kelloways stone, removed all doubt from Mr, Smith's mind, and 
enabled him to demonstrate that, amidst the acknowledged anoma- 
lies of the lower oolitic series on this coast, the lines of geoIo£^ical 
agreement may be securely drawn, to unite them with tiieir type in 
no midland and sonthem counttea. His inferences on tbe subject, 
Kke many other of his valuable observations, have now become the 
common property of geologists, without the intervention of anj 
publication by himself, which might remind those wlio profit by his 
labours of the praise that is due to tbe disinterested liberality of bit 
communications. 

^* Of sixty species enumerated above, one-half the immber occur 
likewise in other strata on the coast of Yorkshire; twenty-siit of 
these have been seen in the superior strata of the coralline oolite 
formation y twelve exist in inferior rocks which belong to tbe Bath 
oolitic series, and at least eight are diffused alike through the strata 
above and below it. These are dicotyledonous wood, My a literata, 
Mya calceiformis, Trigonia clavellata, Modiola, Pecten lens, Perua 
quadrata, Turritella muricata. Ofthe thirty species which remain, 
niture researches may prove a considerable portion to be characte- 
ristic of this remarkable rock ; but at present I shall content myself 
with pointing out those which my own experience in Yorkshire baa 

• ** It deserves attention," Mr. Phillips remarks, *• that the interesting 
remains of Sponmcs are nowhere so well developed oii in Easl£ind,]^und per. 
haps nowhere m England so wdl as in Yorluhire. On the shore near 
^dlinp^ny tb^ lie exposed in the cliffs and scars, and being seldom en- 
closed m flinty allow their organization to be studied with the greatest ad- 
vantage.** 
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taught me to conBdc in, and whichy therdbt«» it may be hoped, will 

not mislead others. These are the ammonites generally, but Am- 
monites calloviensis, and A. Koenigi, especially, (for that which Mr. 
Sowerby figures from the lias in connection with the Kelloways 
fossil, appears to nie quite distinct,) and the small variety of Gry* 
phsea dilatata. These are the very fossils which Mr. Smith so long 
ago pointed out as proper to identify this rock in Wiltshire; and it 
ia worth remarking, tliat every species figured on hb plate aa dw* 
racteristic of the stratum in the southern connties* majf with suit- 
able precaution, be employed for the like purpose in Yorkshire. 
This rock seems unknown beyoml the British islands, and its fossils 
are not, I believe, described by any foreign geologist." 

Tile subieet of the imbedded organic remains is terminated by a 
very Talusole and laboriooa catalogue of all the plants and animaF 
remains hitherto discovered on this coast (505 species), anansed 
in families according to their natural affinities, and acoompanied by 
references to all tM strata in which they have been re^ectively 
discovered: pp. 167-176. 

We have no room for further remarks. 1 he liistorv of Kirkdale 
Cave, having been already given in full by Dr. iSuckiaiid, is Iiere 
condensed into two pages and a half; and a short chapter is added 
en the Basaltic Dyke^ and on the econondcal Uses or the Mineral 
Productions of the Eastern part of Yorkshire. The following ie» 
marks respecting coal contain a moral of general application. 

" Coal occurs extensively in the north-eastern part of Yorkshire, 
in the sandstone series between the gray limestone and the dogger, 
but always in thin seams, and generally of inferior Quality. The 
immense advantages which would arise from the woridng of thick 
seams of good com» sufficiendy account for the many unsucoessfid 
attempts to discover them. The opinions of tvorking colliers on this 
point Iiave too often been preferred to the legitimate deductions of 
science, and even yet persons will perhaps be found willing to credit 
the delusive tale of hnding good coal by going det per. But the 
warning must be given^ though it be disregarded ; and from all the 
natural exhibitions on the coast, as well as from the result of every 
experiment inland, I am compelled to state, that any ho[)e of dia- 
covering seams of coal more than eighteen indiea or two feet In 
thickness, in any part of the strata above the upper lias or alum 
shale, is entirely unsupported by reason and experience. That the 
coal measures of Durham and western Yorkshire exist (covered by 
maenesian limestone and red sandstone) beneath the lias, is pro« 
bahie, but the practicability of reaching them by pics, even in 
Clevehmd, or near York, is very questionable, and the expense of 
die experiment may be ruinous. 

Of several thin and variable seams of coal which ajqpear among 
the sandstone rocks above the lias, only the lower one immediately 
above the dogger, and the upper one not far beneath the pray lime- 
stone, have been found worth the expense of working. The upper 
seam is the most regular, and has been worked at Cloughton Wy Ice, 
Maybecks, Goedland, Glaizedale, Danby, Blakehoe, RudUmd, vox* 
wold^ Newborough Park, Cdton, Ac: that this and the lower seam 

may 
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may be opened in new places, is highly probable* and such attempts 
inajr be productive of much local advantage, but they shoulA be 
guided by ^edogfad indutsdtm^ and not abandoned to ignorance and 
empwtcisTn. 

In conclusion, the opinion to which we have arrived after the 
examination of this work, is that its publication has fully disclosed 
the geological structure and affinities of one of the most interesting 
and leai»t understood naturai districtii in England ; and we sincerely 
hope that the author will contmue hia illuatrations of the science, 
80 auspiciously begun. 



LXVL Proceedings of Learned Societies, 

ROYAL SOCILTY. 

March 24f. — A PAPER wa5? read, entitled "Description of a 
-^J^ Mountain Barometer, the column of which is di- 
visible into two portions for safer and more convenient transport/' 
By Mr. Thomas Charles Robinson. Communicated by Captain 
Heoty Kater, F.R.S. 

The obiect of the contrivance described in this paper is to re^ 
dttce the length of the barometer* when not in use, to one-half the 
usual length ; and to render the position in which it may be cnrried 
indifferent. It consists of a t:l ass tube eighteen inches long, ce- 
mented Into a steel cistern two inches long, and one inch internal 
4iiametcr^ which 13 furnished with an internal screw, for receiving 
a hardened steel screw and hemisphere cemented to the end of a 
syphon tiri)e. The long leg of this tube has an internal diameter of 
only six or eight hundredths of an inch, and it is further con- 
tracted at the end to the twenty fifth of an inch, so that no air cfin 
pass when the mere my is Jcscendmg through it* The tihorter leg 
of the syphon has the same bore as the tube. 

When the two parts are screwed together, and the whole invert* 
ed» the mercury descends from the cistern, 6Us the long leg of the 
syphon, and ascends to a certain height in the shorter leg. Any 
air that may have existed in that part of the cistern which was not 
occupied by the mercury, is collected in an intermediate space, ex- 
ternal to the column of mercury, aiul then tore can have no influ- 
ence on the total height of that column, which is determined solely 
by the pressure of the external atmosphere. On gently reversing 
the position of the barometer, the mercury will re-paas from the 
syphon into the cistern, where it is confined by a stopper, as in a 
bottle : and may then be carried about in any position in perfect 
security. 

The reading of a paper, entitled **An Account of further Expe- 
riments tried at Chatham, for the purpose of obtaining an artificial 
Water Cement," by Brevet-Colonel C. W. Pasley, of the Corps of 
Royal Engineers, F.R.S. and Honorary Member of the Institution 
of Civil Engmeers, was commenced. 

The Society then adjourned over Easter to the 14th of Apri]. , 
N. S, Vol. 9. Nob 54. Jime 1831. 3 L 
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April U.-^Cok>iiel Pisley's paper was resumed and concluded, « 

The present paper is occupied with the detail of tlie experiments 
made by the author in the prosecution of the object of his former 
inquiry, already submitted to the Royal Society, Into the best 
means of obtaining an artiticial Water Cement. These experiments 
were ttied on a larger scale than the former, and were applied more 
especially to the practicalpurposeftof building. He recommends that 
cement ifaould not be applied in two coats, the aurfaces being 
less likely to adhere when this is done, Uian if the whole cement is 
applied at once. He succeeded in various ways, in forming cements 
which nppoaroil to be the same, in all their properties, with natural 
cements: and he hm now employed them in buildings on a scale 
sufficiently extensive, and in situations sufficiently exposed to the 
wcatiier, to be brought to the test of experience in the course of 
time. Some experiments were also made by the author, with the 
▼lew of forming an artificial lithographic stone, by a calcined mix- 
ture of chalk and carbonate of magnesia t but their density coul^ 
not be rendered such as to answer the purpose intended. 

On tlie whole he draws the general conclusion, that in all attempts 
to imitate the water cements of nature by artificial means, carbonate 
of lime mu:>t be the essential ingredient ; next to which in point of 
importance are silica and alumina. The author succeeded m form- 
ing a very good cement by uniting these three ingredients. By thfe 
addition of a small proportion either of the protoxide of iron or of 
the oxides of lead, or of manganese, the qualities of the compound 
were very much improved j these latter ingredients appearing to 
produce a more intimate union of all of them, and a more speedy 
aiul permanent induration of the mass. 

A paper was read, **On the Meteorological Obsenrations made 
at the Apartments of the Royal Society, during the Tears 1827^ 
1828, and 1829." By J. W. Lubbodr, Egq, V.P. and Treasurer of 
the Hoy a! Society. 

'J'lie author first inquires into the annual and diurnal variations 
of the barometer and thermometer, for the determination of which 
he takes the mean of the observations in each month made at the 
Apartments of the Royal Society, daring the years 1827, 1828^ and 
1829 i and also that deduced from M. Bouwd's observations, pub- 
lished in the Memoirs of the French Academy of Sciences. From 
the table given it would appear that the annual variations are inde- 
pendent of the diurnal variations. A much greater number of ob- 
servations than we possess at present, made frequently and at stated 
times each day, are requisite before any very satisfactory conclusion 
can be deduced as to the influence of the moon on the fluctuatiuns 
of the barometer. The author, howerer, has attempted the inquiry, 
as far as the limited ran^e of the present records wiu allow, by clas* 
sifying all the observed heights, corresponding to a particular age 
of the moon, as defined by her transit takirtfi place within a given 
half hour of the day; and thence deducing mean results, which are 
exhibited in tables. 

The results afforded by the observations at Somerset House 
diffsr widely iVom those obtained from corresponding observatipns 

made 
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iPHde ftl the Fnrls Obterv«torr. According to thd farmer, the bil- 
rometer h highett at new and full roooos^ and lovrest at the qua^ 
dratures, the extent of the fluctoations b^ng 0.06 of an inch : ac- 
cording to the latter, the contrary b the case, and the extent il 

only 0.05 of an inch. 

Lastly, the author endeavours to ascertain how far the barometer 
is affected by the direction of the wind, and gives, in the form of 
tables, the mean resnlts of observations bearing upon diit pOint. 
Hie flaotaation, he observes, due to this, is mvch greater than that 
due to any other cause. The barometer is lowest, as might be 
expected, when the wind is in the rainy quarters of S.W. and 
W.S.W. There are not yet sufficient d:it:i for any general conclu- 
sions with regard to the influence of electrical phienomena on the 
weather. 

April 21 . — A paper was read, " On the Errors in the Course of 
Vessels occasioned by Local Attraction, with some remarks on the 
recent loss of His Majesty's ship Thetis." By Peter Berlow, Esq. 

F.R.S., &c. 

The author observes that the errors arising from the deviation of 
the compass produced by the attraction of ship:^, were formerly 
much less considerable than at present, from the comparatively 
small quantity of iron existing in the vessel. The increase of this 
distiirbing force in a modem ship of war is easiljr accounted foi by 
the immense proportion of iron now employed in its construction^ 
by the use of iron balhttt and iron tanks, of iron knees, iron cables, 
and above all, of iron capstans, besides various other articles made 
of the same material, forming altogether a very large and powerful 
magnetic mass. 

The direction and intensity of the deflecting forces thus produeed, 
vary in diflcnent latitudes and on different sides of the equator; 
being greatest In the bigbest latitudes, where the dip is consider. 
M^, and when the ship's course is east or west : and in high south- 
ern latitudes, being the reverse of what it is in high northern lati- 
tudes. In His Majesty's ship Gloucester, wliicii may be taken as an 
example, the deviation of tlic compass in the east and west points 
was iouud to bt;, iu the lintiiili Cliannel, 9^ '60' : bO that after run- 
ning ten miles^ the vessel would be more than a mile and a half to 
the soathward of her reckoning^ and so on in proportion as the di- 
stances increased. An error of this magnitude, occurring in a nar. 
row channel and in a dark night, were it unknown or disregarded, 
might lead to the most fatal consequences ; and the disaster might 
perhaps be erroneously ascribed to the prevalence of a powerful 
current, the existence of which was before unknown. 

The Thetis sailed from Rio Janeiro, in December last, with a 
million of dollars on board, In the finest weather, directing her 
course to the S.E. The next day, thinking they were clear of land, 
they tacked, and were sailing at the rate of nmc knots, when the 
first intimation they had of being near land, was the st) ikinn^ of the 
jib-boom against a high perpendicular clilf, which broke the bow- 
sprit short oiF, and sent all three masts over the side ; thus in a mo- 
ment briogiug utter destruction on this flue vessel and her valuable 

3 L 2 cargo. 
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cargo. Tlie author shows that the deviation of the compass arising 
from the attraction of the vessel, was exactly of the kind which was 
likely to occasion this great mistake in the ship's reckoning: for 
tlie distance run by the Thetis being about eighty miles, if the 
local auraction of the vessel had been equal to that of the Glou- 
cester, she would have pasted five milea Bearer to Cape Frio than 
her reckoning, — an error quite sufficient to account for the fatal ca* 
tastrophe. The author hence infers the importance of bestowing 
more attention than has hitherto been given to the influence of the 
local attraction of vesselsi and to the application ot the proper 
meiins of correction. 

April 28. — A paper was read, " On the Anatomy and Physiology 
of the Minute and Capillary Vessels." Bt Marshall Hall, MJ>. 

The author, considering the roioute blood-Tessels as arteries or 
veins, as long as their subdivisions or junctions are attended with a 
change in tlieir diraensionF:, denominntes them capillaries when no 
such change occurs. With tlie aid of an achromatic microscope of 
Dollond's, he endeavoured to ascertain what diifcrences existed be* 
tween the systemic and pulmonary circulations, as far as regards 
thoe Tends. Dr. Edwards had obsenred that the batrachian rep- 
tiles are speedily killed by immersion in hot water : and the author 
found that although by plunging any of the animals of that order 
into water at 120" of Fahrenheit they are speedily deprived of all 
power of sensation and of motion, yet the action of the heart con- 
tinues for a very long time, thus afiording an opportunity of leisurely 
observing the phaenomena of the circulation, without, the inEiction 
of pain, and without any dtsturfoance from the struggles of the 
animal. 

In the 6ns and tail of the stickleback, the number of the capillary 

vessels is small, and their distribution sinTiple : the artery runs along 
the border ot each ray till it reaches the extremity, when it is re- 
flected, and becoming a vein, pursues a retrograde course by the 
side ui the artery. Tliis simplicity in the mode of its distribution 
corres|»onds with the simple nature of the fhnctitm of the part» 
which b merely an instrument for swimming. In the web of the 
frog's foot, which is adapted to a greater variety of mechanical 
purposes, the system of blood-vessels is somewhat more complex ; 
tlie capiMaries are more abundant ; the arteries, which are nearly 
equal in natuber to the veins, pursue a more direct course ; and 
the veins are larger and more tortuous. No pulsatory movement 
can be percetved in Ae blood while moving in the capillaries or 
veins, as long as the circulation is unimpeded and in the natonl 
state. The author was unable to detect any anastomoses betweea 
the minute arteries, although they are frequent among the veins, 
where tlicy give rise to occasional oscillations in the currents of 
blood flowing through them : neither could he discover any instance, 
in tlie web of the frog, of the immediate termination of an artery in 
a vein* The velocity of the blood is retarded immediately in its 
passage from the arteries into the capillaries, because the uidted 
capacity of the branches is greater than that of the trunk which 
divides to form them. In the mesentery of the toad^ the distribu- 
tion 
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tion of the vessels is simple^ like that of the fins and tail of a fish. 
But in the pulmonary organs, where the purpose to be answered is 
tliat of diffusing the blood over the greatest possible extent of sur- 
lace« the arteries and the veins correspond to each other in all their 
ramffications, and their adjacent branches generally pumue eoursea 
parallel to each other. Their transition into capularies is eSected 
with fewer subdivisions than in the case of other arteries. No disposi- 
tion exists among these arteries to form anastomoses with each other, 
or with the veins ; but the intervening spaces are uniformly occu. 

£ied by a close network of capillary vessels. The lung of the sa- 
imander is simply vesicular; that of the frog is cellular, as well as 
vesicular, and consequently presents greater difficulty in follow* 
ing with the microscope the course of the vessels as they traverse 
membranes situated in different planes. In the lungs of the frog, 
the larger vessels pass chiefly on the external surface ; but in the 
toad they follow the course of the internal margins of the vertical 
meshes. The author concludes from his observations, that the ca- 
pillaries, properly so called, have no power to contribute to the 
motion of the blood, and that the capillary circulation depends al- 
together upon the action of the heart and arteries. In cases of im- 
peded circulation, he observes, the pulsatory movement of the blood 
may he seen, not only in the arteries, but 8US0 in the capillary ves- 
sels, and even in the veins. 

At nine o'clock, pursuant to the Notice sent to the Fellows, ac- 
cording to the Statutes, a ballot was taken for filiin|; three vactiiicies 
In the Council^ occasioned by the resignation of Viscount Melville, 
K.T., Sir George Murray, G.C.B., and Sir Robert Peei; Bart. Dr. 
Goodenough and Sir Robert Inglis were appointed scrutators. After 
examining the Balloting Lists, they reported that John Frederick 
Daniell, George Dollond, and Charles Komg, Esqrs., were elected 
Members of the Council. 

A Letter from Sir James South tu the Treasurer was read, statiog, 
ibat the Dome of the Building intended for his large Equatoriail was 
nearly completed, and that he would be happy to show it to the 
Members of the Society any day of the week, lietween the hours of 
one and five. 
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April 13. — ^A paper was read, dated at Sydney, New South Wales, 
Utb October, 1830, and entitled, "An Account of the limestone 

caves at Wellington ^'allcy, nrrl of the situation ^ near one of them, 
where fossil bones have been found by Major Thomas L. Mitchelli 
F.G.S., &c, Surveyor-General of New South Wales. 

Wellington Valley is about 170 nuics west of Newcastle on the 
eastern coast of Australia. It forms tiie ravine of the river Bell, one 
of the principal sources of the Macquarrie, which river it joins, after a 
eourae, below the places described in the paper, of about six miles in 
a direct line from south to north j the Macquarrie itself at the point 
of junction runninp; nearly from east to west, in its progress towards 
the swamps of the interior^ where it disappears. 

The 
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Tht lock^ tiirough which the valley has been excavated, m lime- 
stunt, much resembling in external characters that of the carbonife- 
rous series of £urope. Thk appean w bdlh lidet of tbe valley above 
the alluvial deposits in the botloni« and extends oa the «ait to the 
height of aboal 100 feet above the stream. On the west of tbe val- 
Inr^ hills of greater height run parallel to the limestone, consisting 
of a red sandstone and conglomerate ; and a range of heights on 
the east of it is comjxjsed of trap rocks. The basis of a tract, still 
further eastward, which divides the watershed of the interior, from 
that wiuch seiidii its streams to the sea, is granite 
. Hie rugged snifaee of the Ikriestoiie tiaet, in several parts of which 
the hare rocks are exposed, append to abdoad in cavities, the orifices 
of caves and fissures ; two of which, the more immediate fiabject of 
this communication, are about eighty feet nbove the stream of the 
Bell, on its eastern ?!ide : the first being a cave about 300 feet in 
extent ; the second apparently a wkie tissure in the limestone, par- 
tially filled up. 

The Cave agrees in structure with naiiv of thdse well known from 
the descriptions of Dr. Buckland and other writers ; it descends^ at 
first, with a moderate inolinatiOB; and about 125 feet from the mouth, 
the floor is thickly covered with a fine dry reddish dust, in which a 
few frngrnents of bone*?, apparently of kangaroos, occur. The ca- 
vern in clitt'erent places ahonls; beautiful stalactites and stalagmitic 
incrustations. Irregnbir cavities in the roof seem to lead towards the 
8ur£Eu:e of the hill 5 and at the remotest part the floor is covered with 
a heap of dry white dust, so loose and light, that one of the ex- 
ploring party sunk into it up to the waist. Tliis dust, when chemi- 
eidly examined by Dr. Turner, was found to consist principally of 
rarbonnte of lime, with some phosphate of lime and anima! matter. 
In fine, the cave appeared to terminate in a fissure nearly vertical, 
with water at its bottom, about thirty feet below the lowest part of 
the cavern, and nearly on u level with the waters of the river Bell. 
This fissure also extended upwards towards the surlhce. 

About eighty feet to the west of the cave above described^ is the 
mouth of another cavity of a different descripCion, first examined by 
Mr. Rankin. At this place the surface itself consists of a breccia 
full of fragments of bones ; and a similar compound confusetlly mixed 
with large rude bluck.s of limestone, forms the sides of the cavity, 
which is a nearly vertical, wide, and irregular sort of well, accessible 
only by the aid of ladders and ropes. This breccia consists of an 
earthy red calcareous stone having small fragments of the grey lime- 
stone of the valley dispersed through it, and in some parts possesses 
Considerable hardness. Near the lower part of the fissure (the whole 
extent of which was not explored) were three layers of stalagmitic 
concretion about two inches in thickness and three inches apart, the 
spaces being occupied with a red ochraceous matter, with l>ones in 
abundance imbedded both in stalagmite and between the layers of it. 

The bones found in tbe fissure just described, of which specimens 
have been sent to England, belong with only two exceptions, to ani- 
inals at present known to exist in tbe adjacent country ; and their 
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dimensions also are very nearly the same witli those of the existing 
quadrupeds. The species, from the report of Mr. Clift, to whoso exa- 
mination the bones were submitted, appear to be as ioiiows ; Kangaroo, 
M^pmbati Dasyurusj Koala, iHmlangistai — the most abundant being 
thoBeof the Kangaroo, Along with the remains just mentioned were 
found two banes* not aj^reeing wUh those of any of the animals at 
present known to exist m New South Wales. The first and larger 
(of which a figure only aocompanies this paper* the bone itself having 
been sent to Edinburgh) is supposed to belong to the Elephant : the 
second bone is also obscure and imperfect, but seems to be a part of 
one of the superior masillRry bones of an animal resembling the 
Dugong ; it contains a portion ui a iitrcught tusk pointing directly 
IbiwanL 

A pit was dug, by Miyor MitdielVs direction^ in the surface of the 
ground about twenty-five feet from the mouth of the fissure, at a 

place where no rocks projected ; and the hill was there found to be 
composed of a hard and compact breccia, such as that described above^ 
and aboundinL; likewise in organic remains. 

Otiier caverns containing a similar breccia occur in the limestone 
on the north bank of the Macquarrie, eight miles north<east of thuse 
at Wellington ; and about fifty miles to the soutb>east, at Buree* are 
several caves like the first described above^ which communicate wiih 
fissures partially occupied with breccia containing bones. At Molong; 
thirty-six miles to the east of Wcllinp;ton, a small quantity of con- 
creted matter has been found, containing numerous bones, of which 
no specimens have been sent to Europe ; but the author remarks that^ 
from tlieir size^ they would appear tu iiave belonged to species larger 
than those which at present occupy the country. 

In conclusion^ the author states that he can offer no explanatioti 
of the fects he has mentioned ; and he points to the great resemblance 
between the bony breccia of New South Walc^ , and that of the shores 
of the Mediterranean described by Major Imrie, in the Transactions 
of the Royal Society of Edinburgh, 

April 27. — A Paper was read, entitled, " On some effects of the 
atmosphere in wasting the surfaces of buildings and rocks by John 
PhiUips, F.G.S., arc. 

The remarks in this paper are lestricted to the initial or prepa- 
ratory processes by which earthy materials are provided for rivers and 
the sea to transport and deposit in new situations. These processes 
are considered by the author under several heads, according to their 
chemical and meclianical relations ; but he observes that it is not 
always possible to dii>tinguish accurately the effects of these several 
CHuseSj which indeed are commonly concerned in the same ope- 

The author, after stating some of the changes produced npon va^ 

riouR rocks and buildings by the chemical agency of the gaseous ele- 
ments of the atmo5;phere, illustrates the almost entire immunity front 
such alterations enjoyed by substances buried in the dry earth, by the 
remarkable perfection of sculpture^ colour, and gilding, of the statues 
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formerly placed in St. Mary's Abbey at York, which were recently 
discovered in digging the foundation of the Yorkshire Museam. 

The more rapid watte of those parte of a boildiog which are shaded 
by a projecling ledge, is compared with analogous effects upon de* 
tached blocks of stone (like the Biidcttone near Monmouth), which by 
a further continuation of the process might be transformed into rock- 
ing-stones, as at Brimham Crags in Yorkshire. The rapid waste oc- 
casioned by fluctuations of heat and moisture is next examined; and 
it is shown that the south and west fronts of buildings suder most by 
these variations ; that when the composition of the stone is unequal^ 
the waste of its surface corresponds in general to the nature and ar- 
taogement of the particles $ but that dso there are cases when the 
atmospheric influences cause an exfoliation of the surface, without 
reference to the internal arrangement of the particles. Thus, de- 
squamation is observed to haj)pen parallel to the ornamented sur- 
face of the sandstone balusters of a bridge at Durham, to the rounded 
.face of the dag&toue" employed for curbstones at York, to the em- 
bossed tooling of the "molasse** used in the walli of Zmtcb, and to 
the west front of the magnetian Itnestone of a church in Yoilishiie. 

The power of frost in connection with other agenta is then noticed 
as very important iu prorhicinc: the fiill of mountain precipices j and 
the author concludes his paper with a description of some remarkable 
excavating effects of rain on ihe surfaces of ancient monumental 
stones and bare limesiitone rocks. He endeavours to show, that 
.within the historic «ra hard and durable stones have been greatly 
fiinrowed by the rain, and that in more ancient periods the precipita- 

■ins fiom above have carved themselves channels of various kmds^ 
and sometimes occasioned real though minialure valleyii of great 

length and continuity." 

1 he first example of these rain channels is taken from the druldi- 
cal stones of Boroughbridge, composed of millstone grit, called the 
Devil's Arrows; and it is shown that the rain beating upon these veue- 
xable pillan» has cleft their tops and fu rrowed their aides, in the lines 
•of quickest descent, without regard to the irregularities of their com- 
position. One of the stones leans remarkably and threatens to fall; 
but an examination of the rain channels shows the inclination of the 
stone to be of moiit ancient date, for these descend further on the 
upper sloping face than on the under. 

SlQue& which liave fallen from the limestone cliffs of Switzerland 
hafe been iurrowed by the rain since the time of their descent. 

On Doward Hill near Monmouth, and still more in the broad sur« 
fiice of the crags around Ingleboroogh in Yorkshire, the effects of the 
rain on the weathered beds of limestone are evident and remarkable. 
But the most striking phsenomcna of the kind known to the author 
occur on Hutton root crne^s near Kirby Lonsdale. 

Hutton Hoof Crags uiiord an opportunity of tracing the rain chan- 
nels over -an immense surface of bare limestone rocks, lying nearly 
level on the htU«to|p, but sloping rapidly down the sides to the east 
and aoQth. On the level top of the hill the stones are wioasly 
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worn in \io\\6m and gntoves, irregularly united and running in dif- 
ferent directions, according to little inequalities oi the ground; but 
on the steep slopes the channels are extended into long furrows, 
which, meeting at acute angles, enlarge, widen, and dencend tlift 
hill-side in lines following exactly the decltnation of the fOo1cr» ftna 
Mopped only by the few and distant fitsares, beyond which other 
systems of concurrent grooves begin* 



ZOOLOGICAL 80CIETV. ^ 

• March 22, 183K Joshua Brookes, Esq. in the Chair. 

The Report on the animals for the importation of which the Courts 
oil should be recommended to take meesures, was again brought 
under the consideration of the Committee, and was adopted. ^ ^ 

A Report from Mr. Miller, the Superintendent of the Society s 
Gardens, was read, explanatory of the circumstances attending the 
birth of the ATmadillos. On the morning of the 1st February it was 
discovered that the female had made a nest of straw-, close up to 
the pipe that conveys the warm water round the building, and bad 
brought forth two young, which were quite blind, and measured 
about four inches from the head to the tail. The male was imme- 
diately removed to another cage, but it was supposed that he had 
injured one of the young ones on the liead before they were disco- 
vered, of which hurl it died on the following morning. At that time 
the other young one seemed to be perfectly well, and was suckmgj 
but It also was found dead on the morning of the 3rd of February. It 
was bitten on several parts of the head by the mother. It is probable 
Ibat the injuiies were inflicted by her in consequence of her young 
ones having been moved about ; and measures have been adopted to 
prevent the recurrence of such disturbance on any future occasion. 

The following notes on the CtenodactyiJis Ma^aomi, Gray, were 

read by Mr. Yarrell . • • i * 

" The death of two examples of an interesting little animal from 
Barbery, very similar to the Lemmmgs in external appearance, has 
enabled me to place before the-Committee some particulars of struc- 
ture and anatomy which possess considerable novelty. The subjects 
themselves were presented to the Society by Hanmer Warrington, 
Ksq., British Consul at Tripoli, a Corresponding Member of this bo- 
cietv, and one of its most liberal donors. ... „ . 

*' From two preserved skins of the same species, in the collection 
at the British ^luseum. Mr. Gray, in his ' Spicilegia Zoologica ' has 
lately published an account of this animal, under the name oi Ueno- 
dactylus MattmU. These specimens were received from the Cape of 
Good Hope, and were considered new to science. There is reason 
however to believe, as suggested by Mr. Ot^ilby, that all ^'^^four 
specimens may be considered identical witii the Mus Gtlfidiof Rott- 
man, on whose description is founded the Ardomyi Gwndi of Gmelin 
and other writers, and the Giwrft Marmoi of Pennant's Zoology, 
vol. ii. p. 137 : Rothman*s short description coincides with the animal 
In question, and he states that his species Inhabits Barbary, towards 
Mount Atlas, near Massufin. 
N. 5. Vol. 9. No. June IS^U 3 M ™ 
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*' The resources of the Society burnish Uie ft^iowing additionaL 
particulars : — 

" The length of the animal irom the nose to the origin of the tail 
is eight indies ; of the taU itself one iadi, Tbt genenu eximal le* 
eeftUance to the ire1l-*kiiowti Lemmmgt has been noticed^' but these 
exasiplit hove but four toes ou each not, with one smsll naked pad 
nnder each toe : the two middle toes are the longest and equal, tbe 
outer toe the shortest, the inner toe iolermediate ta lengthy and on 
the hind feel of remarkable siructure. 

** Immediately above a short curved nail there is a transverse row 
of horny points forming a pectinated apparatus ; above this is a 8e> 
eond parallel row of stiff white bristles ; and over thls^ a thud row of 
bristles, which are much longer and more flexible : there are thus 
three distinct parallel rows of points of unequal firmness. The toe 
next the inner one has two smnll f^P5!by tubercles above the nail, 
covered by two rows of bristles, the under one short, the upper long j 
'it has no horny poitUs. The two outer toes, without tubercles, have 
each only one tuft of long bristles. 

** With this described comb*like mstrtuuent on the mner toe only 
of each hind ibot^ the little animals were observed to be contiaualiy 
dressing their soft light brown for; and the facility with which they 
managed to reach every part of each lateral half with the toe of the 
foot on that side, as well as the rapidity of the motion, were very re* 
markable. 

*' When walking, the whole length of the hinder foot, from toe to 
heel, was placed upon the ground of the anterior extremity the 
toes only rested on the ground. 

When deprived of the skin, the head appears large compared to 
the bulk of the body j it is wide and flattened in form : the meatus au- 
ditorius extrrnds is elongated, forniing a tube 2 lOths of an inch in 
length on the inferior surfucc, and lined with a dense blacii; pigment. 
No cheek pouches exist. The teeth are of singular character, 
the molars of the upper and under jaws being decidedly diiieieat. 

ImtMOn-^ caoiae ^ molars ^3^. The incisors of the upper jaw are 

ktout, square and truttdated ; the molars are oblong, flat and plain 
on the insitle, with one indentation on the oiitersldc. The incisorS 
of the lower jaw are slender and pointed ; the molars somewhat dia- 
mond or lozenge -shaped, with one indentation between each of the 
four angles. This cljaracter more particularly applies to the Ivvu an- 
terior molar teeth of each jaw, the last molar tooth, both above and 
))elow» being more elongated, ' From the superior incisors to the 
molais, the roof of the month presented foor prominent tubercles ante- 
rior to the usual rough expanse of the palate. 'I1ie pharynx and (eso- 
phagus were narrow. The lungR were made up of one large and two 
small lobes on each side j the heart presented nothing remarkable. 
The liver paler tlian natural^ soft, and granulated in appearance, was 
composed of two small and one large lobe on the right side, and two 
Moal-siced lobes on the left ; the gkdi-bladder larfe and spherical. 
The spleen meatuted I indi and 7-IOthft in letigiS^ nid 6>iOths in 

width. 
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witilh. The stdmach, a single cavity, without any apparent divisu 
measured 1 inch and 2-lOths in depths in the direction of the entrance 
«f the €mphagut, voA 2 inchet in breadth : the pylovic orifice com* 
Iracted^ the duodenum dilated to 1 inch and 2*] Otht in cinmmfeience $ 

length of the small intestines 2 Feet and 9 inches. The aecum 3 incbta 
in length, curved upon itself, 2 inches and 4-lOthvS in circumference^ 
and divided by numerous? s:epia. The colon equally large at the com- 
mencement, but gradually diminishing : at the distance of 7 inches 
from the insertion of the ileum it was of small calibre, occasionally 
dilated^ forming $accuU, in wlilch the fiecal matter was collected and 
lietained. The rwktm and nnilbnn in sixe ; the whole lengtb 
of colon and rectum 3 feet 8 inches. The kidney of the right aide Waff 
two-thirds of its length in advance of that on the left : each mea-^ 
sured 7-lOths of an inch in its longest diameter^ and 4-10th8 m 
width. 

" Some peculiarities observed in these little animals are worthy of 
notice. The molar teeth, as before stated^ presented the singular 
nnomalf of those of the upper jaw bebg different in their stractttre 
nod aorfaM from those of the lower .jaw. The former, in .their 
crowns, are very similar to those figured by M. F. Cuvier, as pecu* 
liar to his genus llelamys (Pedetes, IHig.) ; while those of the lower 
jaw Homewhat resemble the teeth of the various species of Arvkola, 
The stomach, in form and pyloric contraction, is like the same organ 
in the Lemmings {Lemmus), Jerboas (Dipus), and Gerifilles (Ger-* 
bWMii), The ceecum resembles that of the Gatfieo-Pi^ {Cobaya), 
JgimH (Dasyprocta), and M«nM (Arctomys) ; vrhile the sacealated 
tarn of the eoton is found in the common Hmm^Rai (Mm decmmt* 
nus, Linn.) 

" Both the specimens possessed by the Society proved to be 
ft males. The skin of one has been preserved for the Museum : the 
bones of the other are in preparation for a skeleton, and when 
mounted . may probaUy be the subject of further notice." 

Mr. Yarrell having eonehided the teadingof his- notes, it waoatatedr 
by Mr. Ogilbv, that sinon the time vriien he had origfhwlly meifliofiM^ 
has belief of the identity of the Ctm^daetykU Matswii with the Gundi 
Marmot, that opinion had been confirmed by a passage in Captain 
Lyon's Travels in Northern Africa, in which the Gnndi is so well 
described , as to leave no doubt on his mind of its being the same animal 
as those presented to tiie Society bv Mr. Warrington. 

Mr« Gray lymarked^. thai the Individuals of the Cteiu>daeiykt$ 
Mfill whi<^ he had described) hairing been sent from the Cape of Good- 
Hope, he did -not isnspect tbor specific identity with an animal from 
Barbary, known to science by short and imperfect notes alone, and of 
which no specimen was recorded as existing in any collection. He 
added, that the size mentioned by Rothman, that of a small rabbit, ap- 
peared to him to be greater than should be attributed to the animal in 
question ; which, moreover, he could not regard as being of a testa- 
ceous red colour. In the other, partiodars mentioned in Rothman V 
brief descriptioDf bis Afifs Qmdi agreed well with the CUnodmtjfluM 
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A specimcti waft cihibited of the 0/ti JtoH^ Biircb.^ which -forms 
pert of the o^ection of Mr. Goald, This gigantic species of Bustard, 
the largest yet known of its genus, meastires upwards of five feet in 

lipipht. No fip^iire of it has yet appeared, nor is it described in any 
of the general works on ornitholoa^v j but its characters will be found, 
together witb some other particulars respecting it^ in Mr.BurchelPs 
Travels in Southern Africa, vol. i. p. 393. 

The feriHowing notes on the noatomy of a male SwrktUe were icad 
bjrMr. Owen: — 

" Since I had the honour to lay before the Committee an acsconnt 
of the anatomy of the female Sjiricatc, her male companion, the only 
surviving' specimen which the Society possessed of this interesting 
species, has also died. Thi.s circumstance, otherwise to be regretted, 
1^ enabled me to add the following particulars to that account. 

" The ruga of the aiophagus are longitudinal throughout the 
whole lengtii of the tube $ — m theLton, and some others of the Pdttie 
genns, tlitt ruga are transverse at the lower or terminal half of the 
<itop/iagu«;'^the cuticular lining is continued about two lines into the 
cavity of the stomach, where it terminates by a well-defined edge. 
This viscuSf which was found moderately distended, presented no 
rK^^POn the inner aspect, but was lined by a simply villous membrane, 
to which layers of coagulated mucus adhered very firmly. The rous- 
cnlar coat was thicker, as is usual^, at the pylmt: this aperture was 
very small, not more than a line m diameter. An mch beyond thia 
part the biliary and hepatic ducts entered by a common orifiee. 
The interior of the small intestines presented a finely villoijs surface; 
and in the ileum were five patches o( glanduhe a^^rer^atcBt about half 
an inch in diameter, with intervals of four or five inches : the largest 
of the&e patches was situated al the termination of the ileum. The 
ope* of the cmum was occnined by a similar glandular atmcture. 
The terminal orifice of the Uam was of a dreolar form, about two 
lines in diameter, with a tumid margin, but unprovided with a vbI« 
vular structure. In the lining membrane of the short tract of large 
intestines, villi were not perceptible to the naked eye. The verge of 
the anus was covered by the apertures of numerous follicular glands. 

** The disposition and admeasurements of the alimentary canal 
correspondect with those of the female previously given. The spleen 
was one-thhrd smaller $ the poiicreat had the same peculiar form, re- 
sembling the neutral svmbol of the entomologist 9* The lirer had the 
same minutely mottled aspect which was observed in the female ; but 
on employing the test of injection, the vascularitv of the small borlies, 
which might have been mistaken for tubercles, became immediately 
evident, proving them to be the acini of the liver, remarkably dis- 
tinct ill thi^ animal. The inner surface of the gall-bladder and its 
duct was villoiiat but without mfte or vdnihir stmetore. The tnbo-' 
lar strocture of the kidneys terminates in a single pointed papii2a.* 
the ureters communicate, and end by a common orifice at the middle 
of the posterior surface of the bladder. 

" The testes were about the size of horse-beans, and lay upon the 
pub€» i the integum^t covering them had not any distinct appearance 

of 
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of scrotum. The extremities of the epididynm or gkhi were propor« 
lioiiately large. The imm deferent had a blind process on each 8ide< 
The vrinaiy Madder was contracted, and its coats consequently wefe 

thick : the membranous portion of the urethra was one inch and a 
half long, and itn canal wide. The prostatic glands, analogous in 

their Siituation to Cowper's, were two in number, and as larg^e as the 
testes; each terminated by a single wide duct, a few lines irom the 
extremity of the glans. An interesting provision exists to prevent the 
secretions of these glands being driven into the lar^e extent of urethra. 
which ties between them and the bhdder : the mner membrane of 
the canal is raised in a semilunar fold behind the entrance of the ducts, 
which must act as a very complete valve during the turgescent state 
of the iMZri^^e; of the canal. The penis is about eight lines in len j^th ; 
the s:la7is of a pointed form, unarmed, the external orifice a lon- 
gitudinal groove directed backwards. 

** Both animals died with the pupil expanded^ and of a circular 
fcrm." 

A description of the Chiru jMdapef by B. H. Hodgson, Esq^, 
dated Valley of Nepal, Oct. 18, 18S0» was read.— This animal, the 
supposed Unicorn of the Bhotians, was first described imperfectly 
by Dr. Abel, from an injured skin, and the notes of Mr, Hodgson. 
Dr. Abel gave to it the name of Anlilope Ilvd^souii; and it has 
subsequently been mentioned by M. Lesson as the Ant. Chiru, and 
by Major Hamilton Smith aslhe Ani, Kmatf Opportunities which 
occurred since his original notes were prepared have enabled 
Mr. Hodgson to make some additional observations on other ]ndl<^ 
viduals, the results of which are given in the present paper. The 
species may be characterized follows : — 
Ant. HoDGSONir, Abel. Ant, cornulms lofigissimist compressis^ 
gradaiim atienuatis, mberectist li^ratis, anntUis 15-20 anttce pror 
mnentibus, apicibus tanium Iambus : veUere dujdici; intemo la* 
nato dneroieenii-ciBnUeo ; eaiemo pUoto tuperw cerokuh iij/eni^ 
albo: tumore molU uirmque siyftra nans, 
Foem. simUlima ? 

Longitudo circ^ 5 ped. ; alt. ad humeros 2i — 3 ped. 

In form the Chiru Antelope approaches the Deer, Its limbs are 
long and slender, but not weak : its neck is also rather elongated 
and slender : its bead tapers forwards, but is somewhat deficient in 
elegance on account of the nasal tufts* and of a rather unusual 

Snantity of hair and bristles about the mouth and nose. In its or- 
inary attitude the line of the back is nearly horizontal ; the neck 
is bowed outwards and downwards, so that the head is carried not 
much above the level of the back ; and there is a stoop in the hind 
legs on account of which, though (hey are rather longer than the 
fore legs, tlie hind quarters are not perceptibly raised. 

The ears and tail are moderate, and devoid of any peculiarity $ 
so likewise are the suborbital sinuses. The horns are exceedingly 
long» measuring in some individuals nearly two feet and a half. 
They are phu:ed very forward on the head, and may be popularly 

said 
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•aid to be met wul Jtiiight^ ulthmigli properly speaking they bend 
fbrwsrds and outwards, and become suddenly incurved towards their 
tips. These latter are rather acute, and the horns near them be- 
come round; below they are laterally compressed, and are marked 
by a series of from fifteen to twenty rings, extending from the base 
to within six inches of the tip. Oo the lateral and dorsal surfaces 
of the boro theae rings are titue elomted^ and pfefewt a wavy richer 
than a ridged appeaianoe; but en the frontal auiftco Ihegr exhibit • 
succession of heavy, large ridges, with furrows between. 

Close to the outer margin of cither nostril is n soft, fleshy, or ra- 
ther skinny, tumour or tuft, about the size and shape of the half of a 
domestic fowrs egg. These tufts, the purpose of which Mr. Hodg- 
son has been unable to discover, appear to be peculiar to tiie Cktru. 

In its double covering the Ckim agrees with all tbo: hairy nninaaiar 
of Tibet ; where not merely the goats and sheep, but the degi»* 
horses, and kine, possess an under fleece of soft and fine ivMil. The 
hair forming tlic externa! coat is about two inches long, and so' 
closely set as to present to the touch an impression of solidity ; it 
is straight, nearly erect, rather harsh, and feeble, being for the most 
part hollow like a (^uiil. Giuy-blue is the general colour of the 
hair throughout nine-tenthaof its eittei^t froin root to tip, as well aa 
oatciiuiTely so of the wool beneath the hair. • This radkal' and 
prevalent colour is, however, but dimly seen through the external- 
or superficial hues with which it is overlaid ; hues which on the 
upper parts of the animal are fawn-red, and on its under surface 
and the inside of its limbs are white. The shoulders are faintly 
marked by a tracing of colour ligiiter tliau that of the surround- 
ing parts. Down the front of all the less runs a bladt line reaching 
to the hooh on the fore le^ but to. the hnees oidy en the Una 
I^gs. The forehead is perfectly black, and a fringe of the sane 
hue proceeding from the bottom of the frontal skm passes round 
die outsides of the nasal tufts. These tufts, as well as the rim 
surrouudiog them, are black ; as are also the bristles of the mouth 
and lips ; the few hairs, however^ which depex^ from the lower 
lip are white. 

Some of the dunensionaof the fully grown young mole from iHdch 

the preceding description was taken are as follow .: Entire langlh/ 
4 feet 1 1 inches ; length, minus tail, 4 feet 24- inches ; leitgth, minus 
head and tail, 3 feet 6^ inches ; height ac the shoulder, 2 feet 8 
inches ; heieht of the fore-leg, 1 foot 8 inches ; of the hinder leg, 
1 foot 9 inches; length of the horns, 2 feet ^ inch ; basal depth of 
the bornsy fore And SSi, 2^ inches, from side to side, 1^ inch. 

The Ckiru Anldtipe ia highly gregarious, being uauaUy ftund in 
herds of several scores and even hundreds. It is escttremely wiid 
and unapfnoachable by man, to avoid whom it relies chiefly on its 
wariness and speed ; but though shy it is not timid, for if over- 
taken it meets danger with a gallant bearing. The individual which 
was kept alive at the Residency, thou^l^ captured very young, was 
perfecUy fearless, and could only approached witli cajution. It 



Digitized by Google 



it^'d by some to inhabit the plains of Tibet generally ; while, ac- 
cording to others, it is confined to those plains which are withih 
flight of moBDltins, especially of the Hemachal mountains. It 
<(Miimot bear eteo the moderate heett of the valley of Ndpftl ; an ini* 
dmAiial bdcwgisg to the Laimt of Digurdiee, having died at the 
commencenient of the hot season, when the maximum of tempera- 
ture was only 80°, a temperature seld()m reached for two hoitrfil 
day or for two days of that month, March. 

' The Chiru is extremely addicted to the use of salf in the summet 
months, when vast herds are often seen at some of the rock-salt- 
Mawfaieb to iMtidi abound hi Tibet. They are raid tso adyaiic^ 
under the conduct of a leader, and to pott seMinels aA>uiid tb6 
beds before they attempt to feed. 

• To complete this nbstract of Mr. Hodgson's account of the Chim, 
It may be added, that at the following meeting of the Committee 
there was exhibited a drawing of its head and horns, which had 
been subsequently transmitted by that gentleman ; together with a 
dopMcate of hts paper, to whidi be bad added that lie had^risceiitiy 
ieen a very old male, in wbieb the dark partH bad become griazled 
aad almost wbite. 

Mr, Vigors recalled thn nttcntion of the Committee to the sub- 
ject of the Himalayan Birds ; confiiiin;:: his observations this evening 
to some species ol" the family of Merulida; or Thrushes. Among 
these was a new species closely alhed to the common European 
JB^aekbwdf exbfliitinp the yellow bill and general black plumage of 
tbat bird» bat difomg from it in the varied mariLtnga of the wiog; 
It was cbaracteriaed as followa.' 

' TuRDus POECILOPTERUS. Mus. Tufd, corpOTC ftigrOf ahdomine 

imo subcinf*rn^centi-Jvsro ; remigum medirir?fin jmgoniis extemis 
picromatibusque cintraceo-griseis, his apice alOis ; rostro pedi* 
busguejlavis, 

Fcem.? Corpore sitprd hrmmeseenti griseo, stutt^ ptd^Sori ; jptero^ 
matUut remigumqnemeiHarum pogonns exiemk ui in mart nakt' 

Htf sed colore subrufescenii tin(Mt* 
Statura ferd Turdi Meruit, Linn. 

A species of Chid'is was exhibited, differing from the Fnropean 
in the uniform colouring of the plumage. Mr. Vigors expressed 
his opinion that it was the same species as that discovered in the 
Crimea by Pallas, and described by M. Temminck in his * ManueT 
as having ^ tout le plaaiage, tana exception, d'une seole OJjAnea 
brune, couleur de cbocolat." 

• Tlie following may be givett as its specific character. 

CiNCT us Pat i asii, Temm, Cind, tmicolor, bUms^ brunntus; 
rostra pedib usque Juscis, ■ .... 

• Statura Cindi aqvaticiy Bechst. 

Mr. Vigors referring to the bird which had been deacribed by the 
Prince of Muswnano among the spedet from the Rocky Mootii 
tains, added to mt Synopsis of North American Birds in the *Anna]i 
of tlH» Ljoeum of New York,* (p. 499, sp. 94 bw), and which was 
conjectored by- that distioguishea natanditt to be the same as tlie 

• , . . CtHchts 
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Cmdbiff MlfiM^Miled Unt upon comparing the origiMl wpedmtn, 
■0 described by the Prinoe» with the present bird, he found thcii 
perfectly distinct. The American bird ia of a deep ashen gray cor 
four, the Himalayan of a chocolate brown ; — the bill of the former h 
yellow with a dark apex, and the legs are yellow, the same mem- 
bers in the latter being iubcous. There are thus three species well 
known of this genus ; the Cincl. aifuaticus, Palla&u, and unicolor, 
which hitter name had been originally given by the Prince of Ma* 
&ignano to the American bird» on the supposition of its being dis- 
tinct. The Csnd, Mexicanusy Swains., (PhiL Mag. July 1827), if 
not the same as tbe Rocky Mountain bird, as stated in the * Annals 
of the Lyceum,* will form a fourth species. 

A series of Birds belonging to this family were then exhibited, 
wliiuh Mr. Vigors referred to a group characterized by Dr. Hors- 
field and himself in the 15th volume of the * Linnean Transactions,* 
under the name of Gndotoma, the me of which was an Austnlian 
species, the Turdu$ mineiatus of Dr. Latham. Mr. Vigors pmnled 
out the characters that seemed to distinguish tbe true Thrush, oc 
the type of the restricted genus Turdusy Auct. ; which consist in 
a subacuminated wing, in which the first quill feather is ex- 
tremely short, almost spurious, the second somewhat shorter tiiaii 
the third, and the third, fourth and fifth almost equal, and the 
longest ; in the tail betnf^ even, and of moderate lengtn ; and in the 
aerdarsia or front covering of the tarsi being generally entire, or 
undivided by any perceptible scales. To this typical division of the 
family belong the Throst!t\ Blackbird, Riii fr-Ouzei, Red TVing, Field- 
Jure, and Missel Thrush of Europe, the mig^ralory Thrush of North 
America, the Hbnalamn Biacki/trd just described of India, the 
varied Thruth of New Holland, &c. &c. On the coiiUary, the group 
of Cindotamap while it exhibits tbe general characters of the bill of 
the true ThruAUf although partially modified in some of the spe- 
cies, displays an entirely dinereot conformation of the wing and 
tail; the former of these mernbers is comparatively short, and 
rounded, the first quiii featiier being of moderate length, the se- 
cond, third, fourth, and fifth, graduaDy inci easin^^ in length ; the fifth 
sixth, seventh and eighth, neuily equal; and the rest graduahy de- 
creasing; tlie tail at the same time bein^ lensthened and em- 
duated^ as is usually the case in birds in which the wings are short . 
and rounded. The scales also of the acrotarsia in Cindetoma are 
conspicuously distinct. In this group the feathers are generally de- 
composed, as has been observed to be the case in the genus Zi- 
vialia, Horsf, to whiclj it bears a close affinity, and from which per- 
haps it can only be separated by tlie- more siiurt and arched beaiw of 
the latter group. Mr* Vigors observed that there were several In* 
dian species wtuch might be referred to thiis group. The four fol- 
lowin|^» which were apparently hitherto oodescribedi were then dm* 
racterized as belonging to it. 

CiNCLoso MA ocELLATUM. Cinclos. cupitis Jronte et lateribus, cor^ 
poreque supr^ rufo-brunneis ; vertke , coUoque in frotite jitgrom 
orunncis ; pectore albescenii-rufo nigra Jascialo ; abdominc pal' 
Uik rufo, nuchd, dorso, alls, caudaque tectricibus ocelli^ antics 
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Rostrum peietqw ftiv«8oentei> ilUii» eulniiiie fuico. Bemigim 

Biediarum pogonia externa grisea, strigam griseam alarem ex* 
hibentes. Tectrices alarum inferiores rufo nigro albescent! que 
variegatae. Longitudo corporis, 14'^ al^ a carpo ad remigit 
6taB apicem^ 5 j roslri, » tarsi, 1-iv } cauda, 7. 
CiNCLosoMA CAPisTRATUM* Cinclos, caj^c supro, gents, ptero^ 

ffo^oniis extemis, rectricum apidbusy tectricibusque alctrumjutco* 
' gnseiSf his fascia albd notatis ; dorso medio patUd^ brumieteeKH'. 

^seo ; collo in fronie, nucha , pectore, nhdomuieque swnmtkfol* 

tide, dorso abdomineque imis saturaims, rujis. 
Rostrum nigrum, pedes flavescentes. Remiges interiores, rectri" 

cumque mediarum bases rufi. Longitudo corporis, 10 1 ala a 

oofpo ad apicem remigis 6tx, 4; rotiri, A ; tarsi, 1^; caudm; 
■ 4+» • 

CiMCLOSOMA VARiEGATuv. Cmdos* ttrtga a rictuper oados ex- 

tenderite, mejiio colloqve in fronte, 'macma pteromntum et media 
alarum, rectricumquc mediarum hasihus atris ; fronte, strigdge* 
narum infrh, peciorcquc pallidc albcsccnti-rnfis ; notd pteroma- 
turn, abdomine c?-issGque ruJis ; cajjilo supra, ituckd, dursoquc 

' bnumetcenti-griseis ; alainm pogontis esUmif, reetrieumpte me- 
diarum fuatuor apidbus cmeraceo*grum $ rectridhm qaaktor 
utrinque latwoHbus externe Jlavo-olivaceig, Oj^dlms albis. 
Rostrum nigrum, pedes lubri. Longitudo corporis, II ; ala ft 
carpo ad apicem remigis 6tx, 4; rottri, ; iarsi, IVW ; catida^ 

CiNCLOSOMA LINEATUM. Citiclos. cupUc suprh, fiuchAy dorso imOf 
irectrkibtttqae dMm mtdm hf^^ regione posU 

• paUescenturufii $ his Jatda nigra pone apicem album notatis / 
capitis nuchceque plumis in mrdio hnr?s fuscis,^ pectoris dorsique 
summi lineie ptdUdis, per totam rhachium Umgihtdinem graeiUter 

Strigntis. 

Rostrum pedesque flavescentes. Longitudo corporu, 9-^; ala a 
carpo ad apicem remigis 6ta;, ; rostri, ; tarsi, 1 ; eamUt, 

April 12, 18511. K. A. Vigors, Esq., in the Chair. 
Mr. Coleman, adverting to the statement made at the huit meet- 
ing of the Committee that the female ArmadSlo had destroyed her 

young, remarked that the cause of this apparent aberration of in- 
stinct in a mother was generally to be found in the deficiency of 
her supply of milk. In the many cases which had fallen under his 
notice, m which female pigs, rabbits, and other domesticated ani- 
mals had destroyed their progeny, he had always observed that the 
accretion of milk in the mammary glands of the dam was greatly, if 
not entirely, deficient. 

A letter was read from M. F. Cuvier, acknowledging the receipt 
of the Society's circular, an(i embracing the offer contained in it of 

N.S. Vol. 9. No. 54. June 1831. 3 N establishing 
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ertlblbhin^ a idmttfic cmmponjleDce^ H. F. Cttvier atalei that 
the aoological subjects which possess at the present moment the 
matest interest in Paris are those which have been transmitted 
from Chili, by M. D'Orbigny, who is now engaged in travelling on 
account of the Jardin rltrs IMantes, M. F. Cuvier has not yet ex- 
amined them with care ; but he has ol»-erved among them a large 
Rodent animal, which h ^jrubably the Fatagonian Cai^j/ of Pennant, 
a species unknown to later aoologists : it forma the type of a new 
aenus allied to Ancma and Kerodxm^ its teeth having nearly the 
nonn of those of thelast-mentioned groupt and being without distinct 
roots. He has also remarked a very small species of Ratel^ distin- 

guished from the type of the genus, as it exists in tiie old continent, 
y having two false molar teeth less in each jaw : it is also much 
smaller, its size not exceeding that of the Pole-cat^ {MuUela puto- 
riutf L.) It is remarkable, he adds, that in Chili, the southern 
extramity of America, a second species should at length be found 
of a genus hitherto met with only in Africa and in India. ** If 
Bufibn had been acquainted with this fact, he would have had a 
fine example to adduce in favour of his hypothesis of the diminu- 
tive size of the animals of the New World, as compared with those 
of tiie Old." Tlie Jaidiji des Fiantes has recently obtained living 
individuals of the small Deer of America, named by M. F. Cuvier 
Cermu eampetfm; this will shortly be figured itk his * Histoire Na* 
torelle desMammiferes/ Two other Deer have been presented to 
the collection by M. Dussumier, by whom they were brought from 
Timor : these appear to belong to two new species. From Mada- 
gascar, M. Goudot has brought a small carnivorous animal, which 
he states to be the true Vansirc. The cranium of a very young 
specimen agrees closely with that of a very young individual oi the 
Qvio arientaUit Horsf.; and as these cnmia in their gmeral itnie- 
ture and their system of dentition difier from those of .die genua 
Gtdo, and approach the crania of the Viverrida, it is probable, M. 
F. Cuvier remarks, that the Gulo orientaJis, and M. Goudot's ant* 
mal, should both be referred to tlie family of Civets. 

At the request of the Chairman, the following Notes of the dis- 
section of the Ru^ed Lemur i^Lemur Macacop L.,) were read by JMr. 
M^itm. 

The Buffed Lemur which dkd lately m the Museum was a malOy 
and one of a fine pair recently brought to this country. It exhibit- 
ed marked symptoms of illness a few days only before its duftth^ 

but had probably been long diseased. 

"On tne nhdomm being opened, the viscera presented themselves 
as follows, in the epigastric and hypochondriac regions, stretch- 
ing from side to side, appeared the liver, and below tlii& the sto- 
mach) and the omeiUum loaded with iat, extending to the pubes, and 
covering the whole of the Intestines. On turning aside the ommOum 
and intestines the spleen was observed ; it was large, dark coloured^ 
bound by adhesions to the surface of the kidneys, and studded with 
numerous small vomica^ from whi€b> on cutting* a thick pm oozed 
out abundantly. 

"The 
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^Tlie liver was trilubed, deeply divided, ui'a pale colour, siagu- 
lailjr mottled with red, Mid indurated : on cottkig into it, the same 
patenese was found to obtain, ioined to a eort of granulated ap- 
^pearance and fracturo. t%o gaCl^bladder wae small, and contained 
no bile, to the secretion of wWcn t)ie liver was probably of late 
inadeqimte. The ductus choledochus/eoawmis entered four iochei 
fyom the pylorus. 

The intestines were pale and flaccid with extensive adhesions 
both of these and the mesentery, affording proofs of inflammatory 
aektSMi. The length of the co6n and reeium was two feet ; thai of 
the eemnu thirteen inches ; the shape of the latter was not unlike 
that of a horn, its base being broad, from whence it gradually ta- 
pered to a point, with spiral gyrations on the mesentery. The 
small intestines measured 5 feet 44 inches. 

•* The cavity of the chest was relatively smaii, that of the abdo- 
irien advancing high. The lungs were dmded into three lobes on 
the left^ and oiree large and one small lobe oo the right side. Their 
surihce afforded strong indications of inflammation, and their sub* 
stance when squeezed between the fingers communicated a very 
distinct crepitus. The heart was large, and tolerably firm ; on the 
surface of the right ventricle there were two hydatids in a line one 
above the other. 

^ The kidneys were rather large, and their structure soft and 
puloy. The tester were anBall, elongated, lying in front of the pAm 
and dbtant from the abdominal ring about one inch. The bladder 
was small and long; and the ureters entered about a line from the 
neck. The vesicuhc semiiudef were flmall And handle-ehaped> with 
a single turn. 

**The tongue was loni;, tliln, rounded at the tip, of a black co- 
lour except at tlie root, &ofL in texture, and covered wiili downy 
papillcuy which increased in sise and length, but dhnimsbed in num* 
lA^ towards the root. The ep^htHs was large and broad ; the 
rima glottidis long ; and flrom the arytenoid cartilages two processes 
extended backwudsj having a triangular flattened surface cysdiog 
in a point." 

The body of one of the Society's specimens of the Razor-billed 
CurassQW, {Ourax Milu, C.uv.,)was laid on the table, and Mr, Yar- 
lell pointed out Uie peculiarities of its very elongated trackeUf which 
is produced between the sklnand the muscles beyond the sternum, 
and reaches almost to (Imb vent. It has been figured by Dr. Latham* 
M. Tcmminck, and others;. Mr. Yarrell displayed the sterno-tra^ 
cfaeal muscles extending along tlic wiiole of the tube, and remarked 
that this disposition prevails, vvith one or two exceptions, in all 
birds in which the ibid ot the trachea is not included in bone. In 
those birds» on the oeiitrary^ in which tho prolongation of the ^ocAco 
eiiterft a cavity iii the stemuniy (as for instance in the Hoopers Ci/gnut 
Jehu and C^n, Be^icMi,) the sterno tracheal muscles pass from 
the entering portion of the tube to that whicii has jn?t k-ft tlie bone, 
and are not continued aloi]^ the AUd q£ trachea included witlua the 
bone. 

3 N 2 A por- 
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A portion of a large collection of Fidiet from llie Maurttiiif»jpre- 
feeoted to the Society by Mr* Telfair, was exhibited; and Mr. Ben* 
nett called the attention of the Committee to the species of Mullet 
contained in it. These were eight in number, and belonged to the 

extra-Europenn form to which mo name of Upeneushas been given 
by M. Cuvit r, and which in distinguished IVora the European MuUets 
by the presence of teeth in the upper jaw. Four of these fishes 
appear to have been previously undescribed, and may be thus cha- 
ncterised : 

UpANSua BiMNiATDS, li^. tbiMut xtduUms apud masiBas, 
vomerentj et ossa palatina s capUe t)one oculos subaeprmtoi pm- 

nis dorsalibus caudaliqne nhj^ro olliqnt' fascintis • corpore toto 
rubicimdoy dorso argerUeo-vUtato, viUis dmOm aureis infrd Ur 
neam latcralem. 
D. 7, i. A.i. C.15. P. 16. V.i. 

Allinis Up, vtUato, Cm. Se Val.t sed diflhrt vlttii doibue anroi; 
diflfert etiam vertice depreseo rosCroque subtoniido^ capite hand 
squaliter rotundato. 

Upeneus Ma tiH ITT anus l^p. dcntihns >vchdims vjaxUlaTtbus : 
rostra brem, orbU(e subtEquak; pinnis dorsaii secundd anaHque 
declivibus. 
D.7,i. A.i. C.15. P. 16. V.i, 

Affinifl Up, Jfoo4m£ato, Cut. & Val.; brenorest, rostrumque 
multo breviiis» in illo nempe orbits sesquidiametrum aequat. 
UPBHBt78 PLBuaoBTIGMA. Up.dentibus conicis maxiUaribits : ooir* 
pore pinnisque (prteter dorsaii 2da analique) dnnabarinis ; ma" 
add magna rotundatA lateraU mediA mgt&i punctis plurmU 
infra et post ocvhs anreis. 
D. 8, i. A. -f . C. 15. P. 16. V. ^. 
Affinis Up. hUrutrigte, Cur. ft Tal. Caput rotundatum sicut 
in MtitUo SwnmdeiOf If* 
Upeneus niUACVLATUS. Up. dentibus conicis maxillaribus du» 
tantihus : corpore, hasi antenore pinna dorsalis prioriSj i^ieeyut 
lobiinferioris coudalis, dnnabarittis ^ drmalmsp uUraeperm" 
lum product is. 

A.i. C.15. P. 16. V.i. 
AiBnis Up* €hryserydrOf Cuv. dr Val.; sed corpus duplo latius^ 
rottnimqae magls declive. 

The species characterized embrace instances of three of the dis- 
tinct ty pes of dentition indicated in this genns by MM. Cuvier and 
Valenciennes. 

The original drawings by Mr. Abbott of the Lcpidopterous In- 
sects ui Georgia, (engravings from which were published by the late 
Sir J. £, Smith,) were exhibited. The Committee was indebted to 
Mr. Henry Brogden, FX.S. for this exhibition. 

Mr. Vigors referred to a |»air of Otob which had been latdy 
added to the Society's collection. These were closely allied to the 
European Strix fiammeay a species which is found with some slight 
modifications of character all over tlie globe ; but from which tiie 
present species differs es«entiaUyi exclusively of other characteiB) by 

the 
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the maildiigs of the dbk of tlie ftee. Thejnveioe fipom Aminlia; 
and not tamog appeared to have been noticed by any ornithological 
writer were ebaiaoteriaed a« foUows. 

Strix personata. Strix pallide badia; capite supr^, dorso, 
nlisque Jusco hrtmneo variegatis, albuqiie grittnlis parch sparsis ; 
corpore infrd palfidiori, hrnnneo parce viaculnto ; cauad badio 
■ brunneoquc uitduiaiim Jiuciaid ; disco jjurpurascenti-dadio, cir~ 
culo marginaU vntmu^ immKO iu/lato ; digitis unguibusque fir* 
Hmum, 

Longttii^ corpork, 18f$ akf B carpo ad accent lem^ fdm, 9i 

iarsi, 2 ; cauda, 7-)-. 

A series of birds, belonging to several Families, which were ap- 
parently undescribed species, was exhibited by Mr. Leadhcater 
who mentioned his intention of continuing a similar exhibition diin 
ring some future meetings of the Committee^ and then giving a ge- 
neral descripikm of the wholes 



LINVJBAN 80CIST7. 

May 24.~A. B. Lambert, Esq., V.P.» in the Chair. This day 
being the Annivenary^ the following Officers and Council were elect* 
ed for the ensuing year. 

President: Edward Lord Stanley, M.P. — Treasurers Edward 
Porster, Esq. F.R.S. — Secrctanj: J. E. Bichenn, Esq. F.R.S. — Under 
Secretary: Richard Taylor, Esq. F.S.A. — Also to till the five vacancies 
in the Council : George Hcm y Lord Bishop of Bath an d Wells • Wil- 
liam John Burchell, Esq.j Captain Piiillip Faiker King, R.N. j Jolm 
Morgan, Esq. 3 Whitlock Nieholl, M.D.^Maiiy of the Memberi af- 
terwards dined ti^ther at the Freemasons Tavern* 



XBIDAY-OBTENIKa PBOCESDINOfi AT THB BOYAL INSTITUTIW 

OF GREAT BRITAIN* 

April 15«^Mr. John F. Danlell on the fbrms and nttractioni of 

the particles of Crystals. Mr. Daniell gave a comprehensive and 
illustrated view of the theories of polyhedral nod spherical or 

spheroidal particles, showed their consistency with each other, and 
drew some new arguments in support of the latter from the recent 
experiments of Mitscherlich and himself. 

April 22.— Mr. Marshall oa the origin and utility of Cow-pox, 
with the causes of fhilare in the practice of vaccination, 

April 29. — Mr. Faraday on Mr. Trevelyan's recent experimeMi 
on tbe production of Sound during the conduction of Heat. Mr, 
Faraday gave his view of the minute action of the parts producing 
this curious effect ; he referred the eftiect to the expansion and con- 
traction of the colder metal as others had done ; but he pointed out 
minutely the direction and dit^position of the forces, by which such 
changes in bulk were enabled to produce the phaoiomenon in ques* 
tlon. 

Miiy 6.<^Mr. Undley on the Pitciiar Plant. Mr« Lindley de» 

scribed 
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scribed tkm tf^nom of the pitcher plant ; and then takkig a view 4f 

the metamorphoses of certain parts of plants, endeavoured to show 
what the pitchers l ually were, and what were their probable uses. 

May 13. — Mr. Brockedon on the passage ot the Alps by Haooibal. 
Mr. Brockedon, fi'oai extensive personal knowledge of the Alps* 
wM enibM review the MflMOts givea of this paetage, and to 
dnmr conelutioBS as to the true locality of the parage, which ho 
believes took place over the little 8C» tiothard. 

May 20. — Mr. Robertson on a new practice of Paintine, which 
unites the force of other modes with extreme durability. Mr. Ro- 
bertson's paintings are in water-colours, atui upon paper. He uses 
isinglass dissolved m iiut spirit of w aie between and over lus colours^ 
hw which tJiejr acquire the brilliancy and fiwco of oil ;«ikd wbon Iho 
MotiMB IS finiitieflL Ae oovera it with aceloiiriflatcopaAmimii* Hio 
motoree when large we lined with oaavaai and tin-ibiL Tbs dim^ 
Dili^ and steadfaatness of the coloura affipeer to be extnuBo. 



CAMBRIDGE PHILOSOPHICiU^ SOCIETY; 

* A SMeting of the Philosophical Society was held on Monday 
evening, May the 9th, Dr. F. Thackeray, the Treasurer, in the chair. 

Tliere were presented to the Society a specimen of the Squacco 
Heron, by Mr. Price of St. John's College, and a very fine Coral- 
line, from Madeira, by Mr. Lowe of St. John s College. — A paper 
by Mr. Pritchard of St John's College was tead^ "On a me t&od 
or simplifying the investigation of the %ure of the earth considered 
as heterogeDeous.'* The remainder of a paper by Professor Whewett 
was also read, " On the mathematical exposition of the leading- 
doctrines in Mr. Kicardo's Principles of Political (Economy and 
Taxation." It was shown that Mr. Ricardo's proposition, that a 
tax upon wajges must necessarily fall upon profits, cannot be main- 
tabea on hia own prtncipjleB* When ataCed mathematically, the 
question leads to an indeterminate problem, in which the rise of 
|Hrioe imd the fall of profits mutually depend on each other, and 
neither can be determined without some further assumption. Si- 
uular tnodes of investigation were then applied to the doctrine of 
exports and imports, and the di&rent value of the money-mctals in 
different countries, in conseauence of their influx and eiEux pro- 
duced by manuftcturing sidll and «ther eaiues. FinB%, ftnaukt 
ipose^en on which, according to such principles, the rate of ez« 
change will depend. Mr. Whewdl OHferiuded by ehsarviog that he 
did not put forward such formulae as applicable to practice, but as 
exhibiting the results of Mr. Ricardo's theories: and that if the 
principles were true and certain, mathematics WOUid be Uie proper 
insii ument tor obtaining their couseuuonces. 

After tiie- meeting Mr* WiDis cadubiliA'a Bumeraua aikd cdrieua 
eeries'-of exDerimenfa upon Ifa^ sobjeet of sound. Akbong^tbiie 

were, first, the experiment (originaUy made by Hooke) of tbofHri^ 
duction of the definite musical sound by the impulses of the teeCh 
of a revolving wheel upon a oard ; by means of #ht^ oonttivafice 

the 
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the rapidilif of vibntiOD of a given lound may be detendMd*. 

This proceeding has recently been proposed anew by M. Savart.— ^ 
Mr. Willis produced also an invention of Professor Robison, in 
which a dehnite sound is cnnLtcd by a stop-cock tlaougli which a 
stream of air passes, interrupted at regular small intervals. An 
iuvenlioa isiaiiiar to thi& lid^ bi^en put in other forms by M. Cag* 
niard de la Tour, one of which forms is the inBtrument which lie 
has called the Syren^ - A machine of Mr. Willis's invention was 
exhibited (which he proposes to call a Z^c>p^one) by means of which 
is appeared that the sound in such cases is produced not by the 
periodical interruption of the current of air, but by the close re- 
currence of small noises ; it was likewise shown that by various dis- 
positions of the holes tlirough which tht^ uir passes, two or more' 
Bounds may be brought out at the same time. Mr. WilUs repeated 
also some of M. Savart's experiments on emhowAureSy and diowed, 
contrary to the opinion expressed by that gentleman, that when air 

E asses through a narrow slit against an edge, the note is not affected 
y the angle or material of the edge, or by the angle of the air; 
but only by the distance of the edge and its want of centi ality ; the 
effect of such embouchures wlien used in organ-pipes^ and the 
manner in which the note appears in these cases to be determined, 
partly by the embouchure and partly by the pipe, was shown by 
trial.— There were exhibited, likewise, some experiments nianifest- 
ing the nature of the vibrations in the sounding-boards and bridges of 
violins, the office and effect of the sound-post, and the form which 
M. Savart^ in virtue of bis own views^ is disposed to recommend for 
this instrument. 



LXVIL ItUeUigenee and Misedktiteotts Ariieks. 

MR. GALBRAITH ON AN OMISSION IN HIS PAPER ON NORTH 

rOLAIl DISl'ANCES. 

To the Editors qf the Philoiophic(U Magazine and Annals, 
Gentlemen, 

IN my paper, published in the Philosophical Magazine for May 
last, Uiere has occurred an omissioQi which I request you to 
supply as early as possible. 

The table wm computed for the zenith distance^ ^id therefore 
cannot answer for the north polar distance without either forming 
two tables, or using a constant with one table. The latter plan 
I preferred, by making the corrections for north polar distance to 
the north of Greenwich negative, and applying the constant 
•^0"'5'6 throughout the wiiole table. The second part of the 
table or zenith distance south gives still the correction in zenith 
distance without the constant, and may be useful when that is te* 
quired ; and thus both purposes ^re served : the paitieolar I had 
in view when I gave the table double arguments. From the time 
I had drawn up the table till that when I wrote the explanation 
and examples of application^ this circumstance escaped me, which 
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has led to the oversight. Each of the results should therefore be 
increased by -H 0"'53, or, o < 

Polaris (correct) 1 31 51 '^O • 

Spica Virginis 100 16 14-79 

Antarcs 116 2 45*43 

which still further reduces the differences from Bessel's Catalogue. 

It would therefore be well for such as may be inclined to use the 
table, to insert with a pen above it — 

Constant for North Polar Distance +0"-53. 

I am, Gentlemen, your obedient Servant, 

54, South Bridge, Edinburgh, Wm. Galbraith. 

May G, 1831. 



LUNAR OCCULTATIONS. 

OccuUations of Planets and fixed Stars by the Moon, in June 1831, 
Computed for Greenxvicky by Thomas Henderson, Esq, ; and 
circulated by the Astronomical Society. 



1831. 


Stars' 
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Magnitude. 
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June 1 


IV.SatJup. 


• • • 


• • • 


17 28 


12 49 


75 


40 


18 31 


13 52 


311 


284 




n. Sat.Jup. 


• • • 


• • • 


17 44 


13 5 


79 


46 


18 50 


14 11 


307 


282 




Jupiter 


• • • 


■ ■ • 


17 46 


13 6 


80 


47 


18 52 


14 12 


306 


281 




I. Sat- Jiip. 


• • • 


• • • 


17 49 


13 10 


81 


49 


18 55 


14 16 


305 


280 




Ill.SatJup. 


« • • 


• • • 


17 53 


13 14 


82 


50 


19 0 


14 21 


304 


280 


9 


Aldcbaran 


1 


528 


6 43 


1 34 


96 


126 


7 49 


2 40 


284 


322 


19 


94 Virginis 


6 


1605 


18 25 


12 35 


38 


73 


19 18 


13 28 


288 


326 


21 


y Librae .... 


4*5 


1764 


15 10 


9 13 


100 


97 


16 23 


10 25 


222 


231 


30 


;^ Aquarii.. 


5-6 


2776 


19 38 


13 4 


111 


79 


20 50 


14 17 


291 


268 



METEOROLOGICAL OBSERVATIONS FOR APRIL 1831. 
Gosport: — Numerical Results for the Month, 

Barom. Max. 30-420. Aprill. Wind N.E.—Min. 29195. April 29. Wind S". 
Range of the mercury 1*225. 

Mean barometrical pressure for the month 29*73S 

Spaces described by the rising and falling of the mercury 4-745 

Greatest variation in 24 hours 0-370. — Number of changes 14. 
Therm. Max. 68*». April 13. Wind N.W.— Min. 32«. April 4. Wind S.E. 
Range 36°.— Mean temp, of exter. air 5lo-25. For 31 days with 0 in T 48 26 
Max. var. in 24 hours 24°-00.— Mean temp, of spring-water at 8 A.M. 49-14 



De Luc's 



MetearoU^cal OhseroatimU fur April 1881. 465: 

De Luc's Whalebone Hygrometer, 

Greatest humidity of the atmosphere, in the evening of the 0th . 95^ 

Hrcatest dr}'ness of the atmotpbere^ in the afternoon of the SOth... 46 

Htmire of" the index 49 

iMuua at 2 l\M 61='-2.— Mean at 8 A.M. 69o-3.-.Mean at 8 P.M. 73*5 

— > of three observations each day at 8, 2, and 8 o'clock ....»••» 88*0- 

Evaporation for the month 3*65 inches. 

Rain in the pluviameter near the ground 2*^25 inches. 

Prevailing wmds, N.E. and S. 

[>ummary of the Weather. 

A clear &ky, 3^; fine, with various nioditications of clouds, io^i an over- 
cast sky without rain, 6 rain, 5.-^Total 30 days. 

Cirrus. Cirrocmnulos. Cirrostn\tus. Stratus. Cumulus. Cuniulostr. Nimbus. 
17 11 28 0 18 16 13 

Scale of the prevailing Winds, 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 
2 6i 2 4 6 3 3 3* 30 

General Observations. — This month has been generally fine and mild, 
with the exception of a few days. The refreshing showers at intervals, 
aided bj the sun's influence in his progress northward, have quickened ve- 
getation; also the bloijining of the fruit trees in the order of their time ~ 
throti?^hout the month, and the blossoms are profuse. Since the late rains 
the grass fields and young wheat have much improved, and the former 
Ytm resumed thc^ verdure and gaiety. These operations, now Nature has 
revived from the sleep of winter, and the vegetable world from torpor to 
animation, proceed rapidly, and afford to a close observer not only an in- 
expressible pleasure but a consciousness of the constancy of an unerring 
Ftovidence; and we may rely on the promise that has hitherto be^ an- 
nually fulfilled, *' While the earth remameth* seedFttme and harvest shall 
not cease." 

In the evening of the 12th instant, lightning emanated from the clouds 
from eight till ten o'clock. Soon after sunset on the 13th, the small crescent 
of the moon was conspicuous about six degrees above the western horizon, 

hciiig lc:-s than twenty-eight hours from the time of her chnnge. On the 
morning of the 17th a few swallows appeared for the first time since tbor 
• departure. 

■ Atone P.M. on the SUnd, a storm came on suddenly, and deposited six- 
tenths of an inch of r^n in the pluviameter in less thui half an hour : the 
rain descended in torrents about five minules, and some of the accompany- 
ing hailstones were half an inch in diameter, with icy nuclei. The storm 
was occanoned by two winds, one from the North-east, the other from the 
South, and the consequent inosculiUion of clouds of different temperatures 
from these points of the compass. No nun or bail fell at Portchester, 

about four iiiilcs distant. 

Between uue and two o'clock in the afternoon of the 23rd, a storm of 
rain, hail, and wind came on from the North-east, accompanied with several 
strong flashes of lightning and reverberating peals of thunder. Some of 
the hailstones measured seven-tenths of an mch in diameter, but were 
mostly angular pieces of ice. The storm came on under nearly the same 
circumstances as that of yesterday. 

The mean temperature of the external air this month is about one 
d^ee and a quarter ht<.';hcr than the mean of April for many years. 

The atmospheric and meteoric phaenomena that have come within our 
observations this month, are one solar and one lunar halo, six meteors, 

K S. Vol. 9. No. 54. June 1881. 8 O lightning 
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Ughtnine on two d&yi, and thunder on one, two aurorse boreales, and seven 
cues c>r wind, or di^t on which tb^ have prevailed, namely, two frcNn th* 
NoRh-east, one from the East, and four from the S.W. 



At roR.t; BoREXLES. — From iKiT-past eight P.M. in the evening; of the 
lyth till one AM,, an aiirorii bni i ;i!i;; appeared in the strong moonlight. 
The streamer:) ur columns of ligiit began to ascend buon alter nine; and 
at twenty minutes past, the under edge of the aurora was best defined, 
when its vertex in the magnetic north was 13| degrees above the northern 
horizon, and at that time a pcrti c t detached arch of the effluvium gra- 
dually rose and disappeared. At torty minutes past nine there was a grand 
dbplay of about ten long aetive streamers along the under arch of the 
aurora, several of which ascended to an altitude of 60 degrees ; and at a 
quarter before ten, when they were most active, many p issetl beyond the 
zenith through the square and tail of Ursa Major, exhibiting at the same 
time several prismatic colours. At ten o'clock the arch of the aurora ex* 
tended 150 agrees, and one of the coloured streamers, which rose from 
the western point of the horizon, with a considerable inclination to the 
South, passed over the moon, so that her light had but little effect over its 
red colour, except in her immediate vicinity. The aurora now began to 
link gradnaUy, but the red columns eontinuied to rise at short iniervalat 
At tw^TO o*clock a cirrocumulus cloud sprang up from the North-east, iil 
a uniform arranj^ement of white flocks, and spread over the whole visible 
hemisphere. After it iiad passed od) the streamers were again very active, 
particularly in the North-east quarter, till one o'clock. One meteor ap- 
peared over the aurora at ten o'clock, and the air was dry, with a dear aaj 
nearly the whole of the time. 

From a quarter past ten till twelve P.M. in the night of the 50th, parts of 
an'arch of light were frequently toriued instantaneously by a turbid coloured 
Auid. The whole arch, extending from Nor^west by West to North- 
east by North, was formed at intervals. Unit, aot more than 20 d^ees or 
2.5 degrees at a time, and it soon disappeared : its edge often coincided 
with ^ Caisiopeia, then under Polaris, making its altitude about 20 dec;reea. 
These sudden fiH of light, about two degrees in width, were not pmiiced 
by any perceptible streamers of an aurora, but tbe^ must ha?e amanated 
from one under the hori/on, and the conncations in that case acted horip 
zootally in strong mooa-iigUt. Two bright meteors appeared over U. 



REMARKS. 

ZrOMfoa.— April I. Fine: rain at night. S. Cloudy: rain. S. Fine. 
4. Overcast : slight fog with frost at night. 5 — 7. Fine. 8. Heavy rain. 
9. Cloudj^: rain. 10, 11. Fine. 12. Cloudy : thunder with rain at night. 
13, M. Fme. l.*?. 16. Overcast. 17. Hazy. 18. P'ine. 19. Fine : splendid 
aurora borealis in the evening. 20. Fine. 2 1 . Slight haze : fine. 22. Fine. 

Cloudy: thunder at nbon. 84^96. Flhtf. 87. Sl^htrain: 0ne. 
28. Mild showers. 89* Raio, with intervals of warm sun. SO. fine ia the 
morning : cloudy. 

Penzance. — April 1 . Clear. 2. Rmn. 3, 4. Fau:. 5. Clear. 6. Fair. 
7. Fair: rain. 8. Fair : showers. 9 — 11. Fair. IS. Fur: showers. 
IS— 81. Fair. 88. Fair : showers. 23, 24. Fair. 2S. Rsun ; fair. 
86. Fair. 87. Fair: raw. 88. Fair. 89. Rain, so. Fair. 

' ifoi/or}. ^ April 1. Fine. 8;CliHidy: raia early A^it. s*. Cbudy. 
4—7. Fine. 8. Rain. 9—11. Fine. 17. Cloudy 18. Fine. 

19^35. Cloudy. S6.Fine. 87. Cloudy. S8.Rain. 89/so. Cloudy. 
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Airy (Prof.) on the rays formed by 

tlie double refraction of quartz, n82. 

Alkalies, vegetable, detection of by 
iodic acid, LUL 

Alluvial deposits, formation of, 48, 

Almanac, New Nautical, 23* 

Alps, Austrian and Bavarian, on the 
structure of, 213» 

Anatomy :— of the orang utan, 55^ 225 ; 
of the chinchilla, 221; of the flying 
squirrel, 367; of the suricate, 367, 
452 ; of the ruffed lemur, 458 ; of 
the razor-billed curassow, 459. 

Animals, on preserving a proper tem- 
perature for exotic, 141. 

Apjobn (Dr.) on a combination of bi- 
cyanide of mercury and iodide of 
potassium, 401. 

Armadillo, 457. 

Aurora Borealis observed at Woolwich, 
122; influence of on the magnetic 
needle, 151, S61 ; seen on the 7th of 
January, 233 ; seen at various times at 
Bedford, 393. ; at Portsmouth, 466. 

Astronomical Society, 138^ '220, 3€l. 

Astronomy : — the New Nautical Al- 
manac, 2li; visitation of Greenwich 
Hospital, 22; fluid refracting tele- 
scopes, 44; Berlin Astronomical 
Ephemeris for 1832, 81; limits on 
the earth's surface to a visible occul- 
tl^tion, 9Q; the stability of the solar 
system, i22; Aurora Borealis observed 
at Woolwich, 122; "Six maps of 
the Stars," 2Q2; hour-lines of the 
ancients, 133; influence of astrono- 
mical causes on geological pheno- 
mena, IM. ; influence of the Aurora 
Borealis on the magnetic needle, 151, 
3£1 ; comet, L54 ; lunar occultations, 
1 56. 3 1 8, 397. 4fii; formulae for clear- 
ing the lunar distance, HIS ; calcula- 
tion of the orbits of double stars, 178 ; 
lunar theory, 210 ; comet seen near 
the Pole, 220 ; parhelia seen at Bed- 
ford, 232 ; moon's right ascension, 
241 ; errata in Weisse's planetary 
tables, 245; reduction to the meri- 
dian, 270; reduction of the North 
Polar distance, ^25. ; the occultation 
of stars observed at Dorpat, 362; 
comet of Halley, 3£2; Aurorie Bo- 
reales seen at Bedford, 393. 

Atmosphere, on the eflTects of on build- 
ings and rocks, 447. 



Baily (F.) on the computation of the 
moon's motion in right ascension, 241. 

Bake well (Mr.), on the progres^ve de- 
velopment of organic life, 33. 

Barlow (P.) on nuid refracting tele- 
scopes, 44; electric origin of the 
phsnomena of terrestrial magnetism, 
208 ; on the errors in the course of 
vessels, from local attraction, 443. 

Barometer, mountain, a new, 441. 

Batchelor (T.) on a species of Musca 
volUantes in the aqueous humour of 
the eye, 165. 

Beaver, dissection of a, 142. 

Bennett (Mr.) on new species of Upc' 
neus, 4G0. 

Be van (B.) on the relative hardness of 
road-materials, 164. 317. 

Birds from the Himalayan Mountains, 
58, 145. 231. 370. 453; from the 
Straits of Magellan, G4j 226. 

Bismuth, examination of a native sul- 
phuret of, 2D. ; crj stallization of, 392. 

Blood, manganese in, 390. 

Blood-vessels, on the anatomy of tlie 
minute and capillary, 444. 

Botany: — Mr. Haworth's description 
of Hernuone Cyirrit 183. 

Bou6 (Dr. Ami) on the geology of 
Moravia and the West of Hungary, 
5Q ; on the geology of Transylvania, 
134. 

Brayley (Mr. jun.) on the odour ex- 
haled by certain organic remains in 
the diluvium of the Arctic Circle, 
&c., 411. 

Bridge, Suspension, fall of at Brough. 
ton, 324. 

Bridgewater, Earl of, statement respect- 
ing the legacy of the, 200. 

Bristol, Collegiate Institution at, 396. 

Brockedon (Mr.) on Hannibal's pas- 
sage of the Alps, 4fi2t 

Broughton, fall of the Suspension 
Bridge at, 334. 

Bryce's (J.) notice of the discovery of 
the PlesiosauTus in Ireland, 2^ 

Bushmen, Dr. Smith on the origin and 
history of the, 119, 197, 33^ 419. 

Cambridge I'hilosophical Society, 382, 

Camel, osteolegical symmetry of the, 

Cape of Gdod Hope, earthquakes at, in 
1809, 21. 
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Carboniferous chain of the North of 
England, on the, 21 1. S77. 

Caves, limestone, at Wellington Valley, 
New South Wales, 115, 

Cereojms Nova HoUandue, remarks on 
the, 522. 

Chalk-flints, occurrence of in Banff- 
shire, 152. 

Challis (Rev. J.) on the theoretical de- 
termination of the motion of fluidf,, 7. 

Charcoal, on the spontaneous inflam- 
mation of, 148; phosphorus inflamed 
by, 5^93. 

Chinchilla, dissection of a, 227. 

Chloride of gold and potassium, 150; 
of bromine, action of upon water and 
Athcr, 392. 
. Chlorine, on a new combination of with 
nitrous gas, 355. 

Chloroxalic acid, fifi. 

Christie (J.) on the chalk-flints in 
Banffshire, 152. 

Chromium, Vauquelin*s process for 
obtaining, 150. 

Cinclosomat on the ^oup of, 454. 

Clairaut on an omission in his theory 
of the equilibrium of fluids, I85i 206. 

Comet, Mr. Herapath and Sir J. South 

' on the, 154 ; seen near the South 

, Pole, 220; of H alley, Mr. Lubbock 
on tlje, 3£2- 

Conybeare (Rev. W. D.) on theore- 
tical speculations in geology, 19i IIJ, 
188, 2^ ; Mr. Lyell in reply to, 1 ; 
Addresses at the Collegiate Institu- 
tion of Bristol, ^196. 

Copper slag, hardness of, as a material 
for roads, 317. 

Crystallization of bismuth, 392. 

Curves, rectification of, 250. 

Cuvier (M. F.), letter from, 457. 

Davy (Prof.) on an electro-chemical 
method of ascertaining the presence 
of metals, 3B ; on a new combination 
of chlorine and nitrous gas, 355. 

Day, tables of the decimal pans of a, 92. 

Decimal parts of a day and an hour, 
tables of, ^J2. 

Dictionary, Dr. Webster's English, 
3<>6. 

Don (D.) on the tree yielding gum 
ammoniac um, IL 

£artb, limits within which an occulta- 
tion is visible on the surface of, 20. 

{Earthquakes at the Cape of Good 
Hope in 1809, li. 

Blectricity, atmospheric, the chemical 
action of, 252. 

Electro-chemical decomposition of ve- 
geto-alkalies, 237. 

Encke (Prof.) on the Berlin Astrono- 
mical Ephcmeris for 1832, &1 ; on 



the calculation of the orbits of double 

stars, 178. 405. 
Ephemeris, Berlin, for 1832, 81. 
Eye, on a species of Muscce volitantes in 

the aqueous humour of the, 165. 
Faraday (Mr.) on the production of 

sound during the conduction of heat, 

Filtered water, plan for supplying the 

metropolis with, 3SQ. 
Flints, occurrence of in the chalk of 

Banffshire, 152^ 
Fluids theorattcal determination of 

the motion of, Ij equilibrium of, 1S5, 

2Qfi- 

Forest marble, rippled markings of, 

Fossil bones found near a limeston* 
cave in New South Wales, 445. 

Fox (R. W.) on the increase of beat 
in mines, 94; on terrestrial magne- 
tism, 361. 

Fulminating gold, two kinds of, fiS. 

Functions, expansion of, 253. 

Galbraith (W.) on the reduction of 
the North Polar distances of stars 
observed at Greenwich, 335, 464. 

Gases, emission of light in the com- 
presaion of, 391. 

Geological Society, 47, 134, 211^ 27L 
376. 445. 

Geology :— Rev. W. D. Conybeare on 

theoretical speculations, [9^ 1 1 1^ 188. 
25S ; Mr. Lyell in reply to, I ; geo- 
logy of the banks of the Tweed, 1^ 
85; alluvial deposits, IS; geology of 
Moravia, Hungary, and I'ransylva- 
nia, 50, 131; earthquakes at the 
Cape of Good Hope in 1809, U ; 
heat in mines, 91; rock -basins, lOJ ; 
*• Sections and Views illustrative of 
Geological Phenomena," L3i ; in- 
fluence of astronomical causes on 
geological phenomena, 136 ; for- 
mation of springs, &c., 170; lake 
mountains of the North of England, 
211 ; structure of the Austrian and 
Bavarian Alps, 21^; geology of New 
South Wales, 219; of Juan Fernan- 
der, 22Q ; Prof. Sedgwick's Address 
to the Geological Society, 211 ; dis- 
covery of the Piesiosaurus in Ireland, 
331 ; «* Illustrations of the Geology 
of Yorkshire," 34^. liiQ ; rippled 
markings of the forest marble, 376 ; 
carboniferous chain of the North of 
England, 211, 377 ; geology of the 
Swan River, 379 ; organic remains in 
the diluvium of the Arctic Circle, 

Gilbert ^ D.) on negative and imaginary 
quanutics, 22 ; Address to the Royal 
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Society, 33; statement respecting the 
Earl of Bridgewater's legacy, 200. 
Gill (C.) oo the rucLiticutioa of curves, 
250. 

Glaciers, progressive movement of, S2. 

Gordon (J.) ou the expansion of func- 
tions, 255i 

Greenwich observatory, visitation of, 
2L. 

Gum ammoniacum, on the tree which 
yields, 41» 

Hall ( Dr. M. ) on the anatomy of the 
roinuUi and capillary vesisels, 

Hannibal's passage of the Alps, 462. 

Haworth's (Mr.) botanical description 
of Hermkme Qffnif 183. 

Heat, increase of in mines, 94. 

Henwood (W. J.) on the formation, 
&c. of springs, 170. 

Herring, on a vaiiety of, 2iKL 

Herschel (J. F. W.) on the astronomi- 
cal causes which may influence geo- 
logical pbjeuomena, i^iL 

Himalayan Mountains, birds from the, 
58, 145, 231, 370, 453. 

liour.lin^ of ttie ancients, on the, LS3. 

Iodic acid, 

Iodide of potassium, on the combination 
of with bicyanide of mercury, 4Q2» 

Ivory ( Mr. ) on the equilibrium of fluids, 
185. 2Qfi. 

J. £. B. on Mr. Lindley's statement 
relative to Ordddeee, 102. 

Juan Fernandez, geology of, 220. 

Lake mountains of the North of En- 
gland, 2LL 

I>ardner ( Dr.) on the lunar theory, 21D, 

l«vel, diflerence of in the Thames at 
London Bridge and the sea, 357. 

Light, emission of in the compression 
of gases, S91. 

Limestone caves, account of at Wel- 
lington Valley, New South Wales, 

. 44.S. 

Lindley (Mr. ), on his statement relative 

to Orcfiideee, 403. 
Linnjcan Society. 46, 138, 210,364. IfLL 
Lloyd (J. A.) on the difference of level 
, between the Thames atLondon Bridge 

and Uie sea, 3.57. 
Lubbock (J. W. ) on the limits upon the 
earth's surface within which an oc- 
cultation is visible, 90; on the stabi- 
lity of the solar gj^tem, 23 ; researches 
in physical astronomy, 133 ; on the 
tides on the coast of Great Britain, 
a3Ii; on the comet of Halley, 3fi2; 
on the meteorological observations 
made 1827^29 at the Royal Society's 
apartments, 442. 
Lunar theory, 21D ; lunar occuUations, 
15G, 238, 318^ 397^ 464 ; lunar di- 



aiuiaoe, formulae for clearing, 168 ; 

lunar rainbows, 397. 
Lyell's (Mr.) reply to Mr. Conybcare 

on theoretical speculations in geo- 

lc>gy, 1 ; remarks on his " Principle* 

of Geology," 303. 
Magellan, birds from the Straits of, 64. 

22e. 

Magnetic needle, influence of the Au- 
rora Borealis on, 151. 361. 

Magnetism, electric origin of the phae^ 
nomenaof terrestrial. 208. 

Manganese, phosphates of, fil ; ores, 
mode of ascertaining the value of, 
225 ; in human blood, 390. 

Martin (Mr.) on the ruffed lemur, 
458. 

Mauritius, zoology of, 212, 

Megatherium, 416-417. 

Mercury; bicyanide of, on its combi- 
nation with iodide of potassium, 4QI; 
state of in mercurial ointment, 70. 

Mer-de- Glace, discovery of M.de Sau&- 
sure's ladder in the, S2. 

Meridian, reduction to the, 270. 

Metals, electro-chemical method of as- 
certaining the presence of, 

Meteorological observations, by Dr. 
Burney: for Nov., 28; for Dec., 
158; for Jan. (1831), 'iiS; for Feb., 
aia ; for March, 3Iia ; for April, 464, 

Meteorological observations made at the 
lloyal Society's apartments 1827-29, 
on the, 449. 

Meteorological table, by Mr. Thompson, 
Mr. Giddy, Dr. Burney, and Mr. 
Veall : for Nov., 80i for Dec., 160; 
for Jan. (1831 ), 24D ; for Feb., 32Q ; 
for March, 4DQ; for April, 467. 

Miller (^Mr.), memoir of, 1, 

Mines, increase of temperature in, 

Mitchell (Major) on the limestone caves 
at Wellington Valley, New South 
Wales, &C., 445. 

Monkey, a new species of, 26Z, 

Mont Blanc, recent change of form of 
the summit of, 328. 

Moon, computation of the motion of in 
right ascension, 241. 

Moore ( llev. T.) on the origin of rock- 
basins, 101. 

Moravia, on tlie geology of, 52. 

Mountain barometer, a new, 441. 

Murchison (R. L) on the structure of 
the Austrian and Bavarian Alps, 213. 

Natural history, impedinaents to the 
study of, 321^ 

Nauti(»l Almanac, New, 22< 

New Sooth Wales, geology of, 213. . 

Nitrous atmosphere of Tirhoot, LiL 

Nitrous gas, on a new combination of^ 
with chlorine, SiLL 
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Nixon's (J!) theory of the telescopic 

level, 423. 
Korth polar distances of stars obserTed 
at Greenwich, on the reduction of, 

Nyl-ghau, 1^66. 

Occultations, lunar, 15g, 318. 

Odour exhaled by certain organic re- 
mains in the diluvium of the Arctic 
Circle, ILL 

Ontario, Lake, tidelike wave of, 117. 

Orang utan, on the anatomy of, 55,225. 

Orchidcce, on Mr. Lindley's statement 
respecting, 403. 

Organic life, development of, 33m 

Ortyx, on the genus, 54. 

Owen (Mr.) on the anatomy of the 
orang utan, 55f 60^ 222; on the 
dissection of a beaver, 142 ; on the 
anatomy of the suricate, 367, 452. 

Oxalic acid, volatility of, IfiL 

Oxamide, M. Dumas on, fi2i 

Palm-tree, account of a curious, 4fi. 

Para> Tartaric acid, ] 43, 

Parhelia seen at Bedford, 232. 

Patents, list of new, 75, 157. 

Persalts of iron and carbonates, reaction 
of, 323. 

Phillips's (J.) " Illustrations of the 
Geology of Yorkshire," review of, 
342, 430 ; on the effects of the atmo- 
sphere on buildings and rocks, 447. 

Phosphates of manganese and iron, 
native, 67. 

Phosphorus inflamed by rbarcool, B93. 

Planetary tables, of Weisse, errata in, 
245. 

Ptesiosaumst discovery of in Ireland, 
331. 

Polar distance, on the effect of a change 
of on the reduction of a zenith di- 
stance. 

Potash from felspar, 66. 

Quails, genus analogous to in America, 

Qnartz, double refracting rays of, 382. 

Quantities, negative and imaginary, 

Rainbows, lunar, 397. 

Refraction, on terrestrial, 139. 

lie views of new books : — " Sections and 
Views illustrative of Geological PHse- 
nomena," by Mr. De la Beche, 131 ; 

Six Maps of the Stars," 202; Phil- 
lips's ** Illustrations of the Geology of 
Yorkshire," 342, 430. 

Road. materials, relative hardness of, 
164, 317. 

Rock -basins, origin of, 101. 

Royal Institution of Great Britain, 380. 

Royal Society, 37, [33^ 206^ 354, 441. 

Rumker (C.) on the formula: for clear- 
ing the lunar distance, 



Sauasure's (M.) ladder, discovery of in 
the Mer-dc- Glace, 32. 

Scrope (G. P.) on the rippled markings 
in the forest marble beds, 376. 

Sea, lumitious appearance of, 144. 

Sedgwick (Prof.) on the lake moun« 
tains of the North of England, 211 ; 
Address as President to the GeologioJ 
Society, 271 ; remarks on the " l^in- 
ciples of Geology," 303 ; on sections 
of the carboniferous chain between 
Penigent and Kirkby Stephen, 377. 

Sharpe (S.)on the tideltke wave of Lake 
Ontario, 1 II ; on the reduction to the 
meridian, 

Ships, on the errors in the course of 
from local attraction, 443. 

Smith (Dr. A.) on the origin and hi- 
story of the Bushmen, 119i 197, 339. 
115. 

Smith ( Wm.), presentation of the Wol- 
laston medal to, 272. 

Societies, learned:— Royal Society, 37, 
133, 206. 354, 441 ; Linnsean Society, 
46^ 138^ 210, 364^ IQl ; Geological 
Society, 47^ 134, 21 1^ 271, 145 ; 
Zoological Society, 52^ 140^ 222, 366. 
449; Astronomical Society, 138, 220, 
361 ; Royal Institution of Great Bri- 
Uin, 380, 4fil ; Cambridge Philoso- 
phical Society, 3S2i 462. 

Solar system, stability of the, 99. 

Sound produced during the conduction 
of beat, 461. 

Spoonbill, species of, 370. 

Springs, formation of, and their inten- 
sity at various periods, 170. 

Squirrel, notes on the lesser American 
Flying, 367. 

Stars, double, calculation of the orbits 
of, 178,405. 

Struve (Prof.) on the occultation of 
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